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THE OTTO GAS ENGINES AT THE COLUMBIAN 
EXPOSITION. 

The attentive visitor at our World’s Fair cannot 
have failed to notice the large number of gas engines 
exhibited by almost all of the nations represented 
there, and involuntarily to draw comparison with the 
small beginning this industry showed at our Centen- 
nial Exhibition in 1876. Similar to the advance made 
in electric lighting and the telephone, which at the 
Centennial were exhibited in their infantine state, 
and which have grown since so as to fill a build: 
ing for theinselves, so the gas engine, with its varie- 
ties of adaptations for gasoline and petroleum, has 


been developed and matured, and has formed so large 
a group that if all the various engines had been col- 
lected in one building, it would have required one of 
quite large dimensions. 

Germany was specially prolific in its productions of 
this kind, as well as England, while France, Russia, 
and Spain were also represented, without men- 
tioning the exhibits of numerous American gas and 
gasoline engine companies. In this line of industry 
the Otto gas, gasoline, and petroleum engines have 
always occupied a very prominent position, and it 
was they who marked the birth of this new motor, for 
practical uses, at the Centennial Exhibition, over 
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seventeen years ago, and which have ever since been 
prominently before the public. The Otto has had a 
most remarkable growth, and has been introduced in 
many parts of the civilized world, and in many coun- 
tries special works have been erected solely for the 
manufacture of gas engines under the patents of the 
late Dr. Nicolaus A. Otto, and under such other 
patents as have been subsequently taken out by his 
successors, and which are the common: property of 
all the various companies interested in this particular 
manufacture. On this page we illustrate several of 
the more important of these exhibits. 

The German Gas Engine Works made an especially 
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creditable exhibit of some ten engines, which illustrat- 
ed. the various methods of ignition, such as slide valve, 
electric and magnetic ignition, which were gradually 
developed in their works and which illustraied the 
modern practices in gas engine building. Some en- 
gines were shown with dynamos combined and at- 
tached to the engine shaft ; others were petroleum en- 
gines, but all showing the extremely high finish and 
eare of details which almost universally characterized 
all the German exhibits at the Fair. The German 
works are located at Deutz, near Cologne, and employ 
over 1,009 hands, having a capacity of 1,500 engines a 
year and the cash capital employed is $1,500,000. The 
Paris Otto Gas Engine Works also inake a fine exhibit, 
though of much smaller dimensions and exhibiting but 
a few types of engines. Their offices are located at 15 
Avenue de POpera and their works employ over 200 
hands. As may have been expected, the Aierican 
manufacturers of the Otto gas engine, at Philadel- 
phia, have attracted great attention by the large vari- 
eties of engines shown, and specially by the extremely 
low gas consuinption of 16°5 cubic feet per actual horse 
power per hour, which test was submitted to the 
judges and offered for verification by practical tests. 

Tne American exhibit included an engine of 120 
horse power, as well as one of 69 horse power. The in- 
teresting feature of these large engines consisted in 
self-starting apparatus, which materially differed from 
any similar devices heretofore made. The exhibit also 
contained engines especially designed for running 
idle at an extremely low gas consumption or expense 
for friction, and furthermore possessed many interest- 
ing varieties of designs, including vertical engines, 
twin cylinder as well as the ordinary horizontal type. 
‘Most sizes are available for gaseous fuel (coal gas, 
natural gas or producer gas) or for liquid fuel (gasoline 
and petroleum). This liquid fuel has widened the 
‘tharket of this kind of motor very largely and made 
the engines available for country uses for farming as 
well as manufacturing. The Philadelphia house also 
exhibited a portable engine for farm uses in the agri- 
cultural annex. The cost of running such power is 
very attractive to the farmers, being as low as one cent 
per horse power per hour at the usual retail cost of 
gasoline. 

The Columbian Styie Otto engine was brought out 
specially for the Columbian year, and intended to 
embody the best devices known at the present time, 
and is the special pride of the Philadelphia firm. 
[ts important feature consists in having all valves or 
all movable parts located in separate casings which 
drop out of pockets left in the main casting of the 
engine cylinder. In thismanner the wear and tear 
affect pieces that can be taken out, and which are 
independent of the main casting of the engine; and 
thus the engine may be subjected practically to an 
almost indefinite amount of use, as the movable parts 
may be renewed from time to time as they become 
worn. . 

The products of the Otto Gas Engine Works, of 
Philadelphia, can be said to be the practical results 
of over twenty years’ experience in the gas engine 
business, acquired not only by the practical work car- 
ried on at their Philadelphia shops, but through the 
reports sent to them by their correspondents in other 

‘countries: with whom they have a common interest. 
Their shops at Philadelphia have a capacity of 800 
engines a'year, and their representatives are in every 
market in the United States, besides they own branch 
houses and offices in Chicago, Omaha, Indianapolis, 
Pittsburg, Boston and New York. 

an eae cine ai en 
Cooking by Gas. 

In the course of a verysuccessful series of lectures 
on cooking by gas which Madam Alting-Mees has 
lately delivered in Brussels, at the invitation of the 
Belgian Association of Gas Managers, she took the 
opportunity of impressing upon her audience the great 
importance of a knowledge of cookery to all who are, 
or are likely to be, at the head of a household. When 
discoursing, whether in French or in English, on cook- 
ing by gas, Madam Alting-Mees shows that she not 
enly understands her subject thoroughly, but also 
how to place it before her hearersin such an attractive 
“way as tomake them understand it. The-attainment 
of thisend is:something to have achieved. But this 
lady has higher aims than merely producing a number 
‘ef excellent cooks with the aid of gas stoves and gase- 
ous fuel. She would have women and girls—and 
more especially the latter—turn their attention con 

_ amore to the culinary art as a very powerful factor in 
the promotion of domestic comfort and happiness. If 
they have been reluctant’to do so hitherto, because the 
conditions under which the operations in this depart- 
ment of household management have been performed 

_have not been altogether agreeable, such a feeling 

* should not exist in these days, when, as Madame Alt- 
ing-Mees and others have demonstrated over and over 
again, both the appliances used and the fuel employed 
in them conduce to, rather than militate against, the 
cleanliness which, as admitted by everybody, it is so 
highly essential te secure in preparing food for the 
table. 


yD ot? | e 
Srentitic =\merican, 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors, 


PUBLISHED WEEKLY AT 
No. 361 BOW AX NEW YORK. 


A. E. BEACH, 


O. D. MUNN. 


TERMS FOR THE SCIENTIFIC AMERICAN. 


One copy, one year, for the U.S., Canada or Mexico. 
One copy, six months, for the U. ‘Si Canada or Mexic 
One copy,one year,to any foreign country belonging to P: 
Remit by postal or express money order, or by bank draft or check. 
MUNN & CO., 361 Broadway, corner of Franklin Street, New York. 


The 


scientific American Supplement 


is a distinct paper from the SCIENTIFIC AMERICAN. ‘THE SUPPLEMENT 
isissued weekly. Kivery number contains 16 octavo pages, uniform in size 
with SCIENTIF.C AMERICAN. Terms of_ subscription for SUPPLEMENT, 
$5.00 a year, for the U. S., Canada or Mexico. $6.0@ a year to foreign 
countries belonging to the Postal Union. Single copies, 10 cents. Sold 
yy all newsdealers throughout the country. See prospectus, last page. 

Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT 
willbe sent for one year, to one address in U. S., Canada or Mexico, on 
receipt of seven dollars. Tio foreign countries within Postal Union, eight 
dollars and fifty cents a year. 


Building Edition, 

THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI- 
CAN is a large and splendid illustrated periodical, issued monthly, con- 
taining floor pians, perspective views, and sheets of constructive details, 
pertaining to modern architecture. Each number is illustrated with 
beautiful plates, showing desirable dwellings, public buildings and archi- 
tectura: work 1n great variety. To builders and all who contemplate build- 
ing this work isinvaluable. Has the largest circulation of any architec- 
tural publication in the world. 

Single copies 25 cents. By mail, to any part of the United States, Canada 
or Mexico, $2.50.a year. ‘To foreign Postal Union countries, $3.00 a year. 
Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, to one 
address, $5.00 a year. To foreign Postal Union countries, $6.50 a year. 
Combined rate for BUILDING EDITION, 8 CIENTIFIC AMERICAN and SUP- 
PLEMENT, $9.00a year. ‘I'o foreign Postal Union countries, $11.00 a year. 

Spanish Edition of the Scientific American. 

LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the 
SCIENTIFIC AMERICAN) is published monthly, uniform in size and typo- 
graphy with the SCIENTIFIC AMERICAN. Every number of Jur Arierica is 
profusely illustrated. It is the finest scientitic, industrial trade paper 
printed in the Spanish language. It circulates throughout Cuba, the West 
Indies, Mexico Central and South America, Spain and Spanish posses- 
sions—wherever the Spanish language is spoken. $3.00 a year, post paid to 
any part of the world. Single copies 25 cents. See prospectus. 

MUNN &CO., Publishers, 
361 Broadway, New York. 

(= The safest way to remit is by postal order, express money order, 
ee or bank check. Make all remittances payable to order of MUN 

co. 

(= Readers are specially requested to notify the publishers in case of 
any failure delay, or irregularity in receipt of papers. 


New 3 YORK, <, SATURDAY, NOVEMBER 11. 1893. 


Contents. 
(LUlustrated articles are marked with an asterisk.) 


Arithmetic, mechanical* ., 809 | Russian exhibits................ 311 
Books and publications, new..... 316; _ Notes................ 

Building construction, De Furnace. hot blast, old. 

Rache’s*...........0.ccccceeseee 12 | Gas engine development.. “i 

Cement with iron or steel foie 317 | Geometrical. educational ap- 

Cider. how to keep sweet. 315 | pliance, Fulton’s*.... ......4 315 

Coal vein, new, in Mexico 313 Heater and condenser, Paull & 

| Comptometer, ‘the* hata thats 308 Brown ’s*...........cceeeseeecee 
Cooking by gas............ 396 Historical Sxposition, Ameri- 
Disinfectant, pixol, a new 21 ean, in Madrid*................ 315 
Dye, kamela.............. ; Incandescent lamp letters*...... 312 
Earth the, in space..... | Inventions, recently patented... 316 
Electrical improvements... 6 | Mechanical novelties............. 316 


Electric motor truck, Wilson’s”.. Memory, assisting the......... .. 315 


Electric storage batteries, home- Meteor at Ogdensburg, N. Y .... 314 
made ‘ Naval operations, amateur ...... 306 
Engine cylinders, boring*.. 898 | Oil versus Coal ..............0. eee 314 


Engineering devices, improved.. 316 
English, the world speech........ 314° 
Ex position, Columbian—Courtof ~ 


Patents granted, weekly record. 317 
Photography, instantaneous..... 314 
Railway appliances, some new... 316 


Honor, the*..............05 6 313 ' Reptiles, etc., in the Philippine 
Electrical exhibit of the West- [sland +1. 2 is'csscene cieeie venees ou 
ern Electrical Company*..... 312 . Speed indicator. 


Sun dogs, ete. (54 
Vases, eereines 
' Willow farming 


TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 
No. 982. 


Week Ending November 11, 


Gundlach Optical Co.’s exbibit, 


For. the 1893. 


Price 10 cents. For sale by all newsdealers 
PAGE 
I. ARCH ZOLOGY.—The New Excavations at Troy.—The Hissarlik 
excavations renewed,by Madame Schliemann, the wife of the de- 


ceased archeologist... 14897 
11. ASTRONOMY.—A Field’ for Woman’s Wor “By 
Mrs. M. FLEMING.—Woman’s work in photographic astronomy, 
with instances of work already executed by her.................-.05 14899 
Great Telescopes of the Future.—By ALVAN G. CLARK.—The 
necessity of large telescopes.—-How they should be mounted and 
CONSEPU CLOG soa rec a Mise a Sie die we cle oielaca sia hie Ohrals tte Maras deid abe Mouiete atl elut ate trae 14893 
Ill. BACTERLOLOGY.--Bleeding Bread.—A curious microscopic 
organism developing ared stain upon farinaceous alticles.......: 14898 
IV. BOTANY.—The Oil-Producing Plants of Formosa.—Hight oil- 
roducing plants cultivated in Formosa for the production of oi)- 
‘or the Chinese market.................. cee c cece eee e ec see ee eeseeeeees 14897 
Vanilla Cultivation in Mexico.—The cultivation of vanilla and 
its different Varieties. ........ 0... cece ee eee eee teen tne ee eneneeees 14898 
V. CHEMISTRY.—An Improved Alembic.—A still utilizing steam 
hheat.—1 illustration... 0.0.0... cece c cece cece ence eee e eens ete eeeeenees 14902 


Nitro-Metals.—A new series of compeunds of metals with nitro- 
gen peroxide.—A very remarkable series of compounds of great 
ANSCA DIG Y sis siete ociee Sie Sec AN Re as eda trcdond Bigedid aeaseseioig alata rorsicig a 6 

Silicide of Carbon.— Production of this material in crystals 

Liguid and Solid Atr.—By JOHN S. MCKAY . 

VI. CIVIL ENGINEERING.—The Mississippi River.—The govern- 
ment works upon the Mississippi River.— Danger incident thereto, 


- 14901 
- 14901 


and liability to damage brought about by them.................+--4. 14! 
VIL. COLUMBIAN EXPOSITION. —Spain in the Columbian Exposi- 
tion.—The part played by Spair in the Columbian Exposition.— 
Notes on her exhibits and on her commissioners.—2 illustrations 14887 
Columbian Exposition.—A Javanese theater.—A charming ac- 
count of the Javanese theater on the Midway Plaisance........... 
Exbibit of Baltimore and Obio Railroad at Chicago.—By JOHN 
C. TRAUTWINE, Jr., C.H.—35 illustrations..... ..........0.0e scenes 1 
VIII. DIALING.—A New sun Dial.—A new sun dial, its 
and details of its construction.—2 illustrations af 
IX. ENTOMOLOGY.—Galls and their Occupants.—By E. LER. 
—How galls are produced by insects, with notes of the different 
species producing them and of their life history.. . 
Wasps and Grapes.—How wasps injure grapes ai 
of their methods of attack.—1 illustration. . . 14897 
X. HYGIENE.—A Simple Method of Sterilizin 
Purposes.—By FRANCIS WATTS.--A sterilization process for 
water, without application Of heat ............ 22. cc eee eee ence eeees 
Xl. MECHANICAL ENGINEERING .—Variable Power Gear for Lo- 
comotives and Cars.—By_ Ep. C. DE SEGUNDO.—A mechanical so- 
lution of one of the problems of electrical railroads.—A power 
ean varying the power for starting the cars.—3 illustrations...... 
XII. MEDICAL.—Pilocarpine—Its Physiological Action and Thera- 
peutic Uses, with Exhibition of Specimens showing Change in the 
‘olor of the Hair._By D. W. PRENTISS, M.D.—An elaborate ex- 
amination of pilocarpine and of its highly characteristic action 
on the human SysteM....... ce cee eee cece ee cece cece eee e tence tenes 
X{{I. MLSCELLANEOUS.—An Emergency Staircase.—A most in- 
genious and convenient folding staircase for use in buildings, af- 
fording a fire escape and answering other purposes.—1 illustra- bos 
HOM Sees enid cals Oa) ac osba Saree avaaiesial ced sini ttica Tiley None MNeelon See Se 
Getting and Distributing the News of the World.—Graphic de- 
seri iption of how news is telegraphed to papers all overthe world. 14894 
XIV. PHYSICS.—Atoms and Sunbeams.—By Sir ROBERT BALL.—A 
discussion of the problem of theheat of the sun by the noted as- 
POM OMOR fs cise cis ois ngs tng Seco ee octet statis wiaseis she cles StS elas saly g-sre SC ose's sos 
XV. TECHNOLOGY.—An Automatic Process for the Manufacture 
of Vinegar.—Apparatus dispensing entirely with hand labor in the 
production of vinegar.—1 illustration.............. cc. cece cece eee ee eae 
Improved Oil Press.—A very ingenious hydraulic press for the 
extraction of oi] from meal.—4 illustrations....................eeeee 
The Production of Vacuum in Evaporating Apparatus.—By T. 
H. CAMBIER. - A study of the conditions obtaining in the work- 
ing of vacuum pans in sugar WOFKS.............. 6 eee cence eee eee 
he German State Institute tor Physical Technology 
FRANZ BENDT 


14890 


14900 


© 1893 SCIENTIFIC AMERICAN, INC. 


‘ironclad, will sink her. 


AMATEUR NAVAL OPERATIONS. 

A curious state of things exists at Rio de Janeiro, 
Republic of Brazil. The admiral commanding the naval 
vessels in the harbor, not satisfied with the proceedings 
of the existing government, revolted and for some time 
past has been engaged in bombarding different parts 
of the city, the chief result up to the present time be- 
ing the killing of innocent citizens and the burning of 
private property. The admiral’s revolt appears to 
have been so unexpected that he had time to make a 
clean sweep of all the vessels in the harbor that were 
likely to be of any use to the government in annoying 
him ; so that the only means of attacking the admiral 
was by shooting at his ships from the land forts when- 
ever the vessels came nearenough. Not much damage 
to the navy has as yet been done, as the boats are care- 
ful to keep out of harm’s way and the gunners in the 
forts appear to be poor marksmen. 

In the meantime the government has cabled to this 
country and to Europe, ordering the purchase and im- 
mediate preparation for sea and for war of vessels 
likely to be of use in opposing the ships of the rebels. 
Among the latter are several notable ironclads. The 
vessels purchased in New York comprise some new, 
stanch, and fast merchant steamers, in which guns 
are being mounted, and they will soon sail for Brazil. 
This new navy also comprises several small and very 
fast private steam yachts, which are to be used as tor- 
pedo boats. Ericsson’s boat, the Destroyer, which fires 
a submarine torpedo, is also in the category. Whether 
any of these can be made available in conquering the 
rebel navy is a question. Much depends upon the 
skill and daring of the crews who man the boats. Ex- 
perience shows that one good torpedo, if it strikes an 
It is said that at present there 
are hundreds of men out of employment here who 
would be glad to go to Brazil and do some fighting for 
the government. 

An interesting question is what could Yankee inge- 
nuity probably do from the shore, at Rio, to drive off 
the enemy, under the circumstances in which the Bra- 
zilians now find themselves? We will leave to our in- 
| genious readers the study and suggestion of new de- 
vices, first reminding them of certain interesting inci- 
dents in this line, which once took placein this harbor. 
We quote from the SCIENTIFIC AMERICAN of May 16, 
1885 : 

‘‘ For some days past the British war steamer Garnet 
has been lying at anchor in the harbor of New York, 
her officers and crew the recipients of the usual hospi- 
talities accorded to visitors from friendly nations. In 
view of the various dynamite outrages that of late have 
been perpetrated, especially in London, it was rumored 
the Garnet was especially guarded with a view to pre- 
vent any secret attempt at injury to her hull. This 
rumor led Captain Paul Boyton, the famous swimmer, 
to undertake a practical test of one of his theories. 
It has long been maintained by him that by his 
swimming suit he can approach any vessel, how- 
ever well guarded, and can fasten a torpedo to her 
bottom, and get away to a safe distance from which to 
view her destruction. He believes it hardly possible to 
detect him, and possible only after the work has been 
done. Torpedo warfare, conducted by the regular tor- 
pedo boat, is confessedly hazardous and costly. Seve- 
rallives are exposed and several thousand dollars risked 
at each attempt. But Boyton’s method of swimming 
out to a vessel, sinking underneath her, rising at the 
end that cuts the tide, and fastening his deadly and 
timed machine to her anchor chain, exposes only one 
life, risks only a few dollars of value, and accomplishes, 
with fifty times the certainty of any other scheme, a 
destruction sure, terrible, and complete. On the night, 
of May 5 last the gallant captain, who, by the way, is 
an Englishman, undertook to show to some of his 
friends the correctness of his assertions. According to 
the Tribune, he provided himself with the shell of a tor- 
pedo of the usual pattern, about two feet long, with 
clockwork at one end so arranged as to set it off five 
minutes after the machinery was started. It was loaded 
with little cracked stones instead of explosive material. 
It contained air chambers of sufficient size to float it 
easily, and was supplied with about ten yards of 
rope with which to tow it and to tie it up against the 
ship. The rope was slipped around the swimmer’s 
foot, and he started off from the Staten Island shore 
toward the Garnet, half a mile or so distant. 

“As the swimmer approached the war vessel, he ex- 
pelled the air from his suit and sank deep into the 
water, drifting with the tide under the ship, and reap- 
pearing near her anchor chains at the starboard bow. 
He reconnoitered gingerly about this perilous spot. 
If he was detected, the probability that they would 
shoot first and inquire afterward was fully impressed 
on his mind. He had no disposition to submit himself 
to this risk. He could hear the men in the bows 
whispering faintly, and the heavy plod, plod, of the 
watches on the decks. Finally he touched the anchor 
chain. He came nearer and nearer, and grasped it with 
his hand. Drawing his foot up, he undid the knot 
which had held the torpedo in tow, and carefully threw 
the rope over the anchor chain. He drew its end 
toward him, and tied it securely in three knots. Then 
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he swam down to the torpedo, and placed it against 
the vessel on the starboard side just amidships. He 
shoved himself off. In five minutes more, had the 
torpedo been charged, the Garnet would have been 
blown up. 

* This recent midnight prank of Boyton’s recalls the 
attempt of Sergt. Lee, of the American army, to blow 
up Lord Howe's flagship Eagle in the same waters in 
1776. It is curious to note how closely that earliest at- 
tempt to use a submerged torpedo in actual warfare 
was imitated by Boyton, save that he was clad in rub- 
ber instead of oak, and loaded his torpedo with broken 
stone and an advertising card instead of gunpowder 
and means for exploding it. Both adventurers meant 
business, but not precisely in the same sense. 

“*Sergt. Lee operated a torpedo boat invented by 
David Bushnell, afterward captain in the patriotic 
army. It had been tried with some success experinent- 
ally, and gave promise of being useful in serious war- 
fare. The first opportunity for such use was offered 
when the British fleet of 37 men-of-war and 400 trans- 
ports took possession of New York harbor. The fleet 
lay in the lower bay, just inside Sandy Hook. 

‘*From the description given of the Bushnell boat, it 
would seem to be more like a barrel than a boat. It 
was of oak, iron-banded, and only largeenough for one 
person. When floating upright, the navigator’s head 
was a little above the level of the water. By means of 
two force pumps, worked by the occupant’s feet, the 
vessel could be made to sink or rise in the water, by 
forcing water out or in, and so changing its specific 
gravity. Its progress horizontally was governed by 
two revolving paddles in front, turned by a crank in- 
side. The torpedo was fastened to the back of the 
boat by a screw, the release of which set in motion a 
clock connected with a gun lock and flint. After the 
predetermined interval of time had elapsed, the clock 
would strike and ignite the powder. 

“The torpedo carried by Lee against the Eagle was 
charged with 150 pounds of powder (some say 1380 
pounds), and the clock was set to explode the charge in 
thirty minutes after the torpedo was placed. Lee was 
towed to the neighborhood of the fleet by a party in 
whale boats, and then proceeded to attack the fleet 
alone. He succeeded in reaching the Eagle, a 64-gun 
ship, undetected, and spent a long time in a vain at- 
tempt to fasten the torpedo to her bottom with hooks 
and screws; a band of iron at the edge of the copper 
sheathing proving an especially serious obstacle. As 
daylight approached, he was compelled to leave the 
fleet and return to the city. Off Governor’s Island he 
was intercepted by a British barge, when, to avoid 
capture, he exploded his torpedo, escaping from his 
pursuers during the panic which the explosion excited. 

‘*A Bushnell torpedo boat was used more success- 
fully a year later in the harbor of New London, Conn., 
where a prize schooner, in charge of the man-of-war 
Cerberus, was blown up and destroyed. 

“Asan act of discourtesy to a friendly visitor, Boy- 
ton’s prank has little to commend it. As a practical 
demonstration of a new risk to war ships at anchor, 
even in a friendly port, it has a different and wider 
bearing. Bushnell’s idea of matching one man against 
a ship may, after all, be the true one. It is obvious 
that one torpedo placer, able to swim Boyton-fashion 
on or under water, is much less liable to detection than 
a torpedo boat, and much less easily guarded against ; 
for he could approach unseen and pass under the 
booms and networks which suffice to explode or ward 
off torpedoes of the usual sort. If Sergt. Lee’s torpedo 
had been provided with a strong magnet, the strip of 
iron which thwarted him would have insured the suc- 
cess of his undertaking, and the use of torpedoes in 
naval warfare might have been hastened half a cen- 
tury, materially changing the current of more recent 
naval and political history.” 


ent ee 
The Hot Blast Furnace Three Thousand Years Old. 


Is there anything new under the sun? asks the 
Railway Review, and then adds Solomon was right. 
The more the past is explored the more evident this 
becomes. A _ prehistoric blast furnace is the latest dis- 
covery! Professor Flinders Petrie, in 1890, convinced 
himselfthat in a remarkable mound called Tel-el-Hesy, 
in South Palestine, would be found the remains of 
what was one of the strangest places in the country 
down to the invasions of Sennecherib and Nebuchad- 
nezzar. The explorations, said Mr. Bliss at the Pal- 
estine exploration fund meeting recently, have fully 
verified thisforecast. Amid allthe evidence discovered 
by Mr. Bliss of the civilization of that remote age— 
wine presses, treacle presses, alkali burnings and innum- 
erable others—by far the most curious is the disclosure 
of an iron blast furnace, arranged to give strong evi- 
dence of being intended to heat, in its descent, a blast 
of outside air forced through passages before entering 
the chamber at the level where tuyeres are usually 
found. ‘‘If this theory becorrect,” says Mr. Bliss, ‘* we 
find, 1,400 years before Christ, the use of the hot air 
blast instead of cold air, which is called a modern im- 
provement iniron manufacture due to Neilson, and 
patented in 1828,” 


| 
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The World’s Columbian Exposition passed out of 
existence and became a thing of the past with digni- 
fied andimpressive silence on Monday, October 30. A 
programme had been prepared for the day which was 
to be one of the most memorable events of the Expo- 
sition, but the tragic death of Mayor Carter Harrison, 
of Chicago, at the hands of an assassin put a sudden 
end to all outbursts of enthusiasm. 

For several days preceding the closing day the 
weather had been unusually chilly, and as there were 
no means at hand of heating the buildings, the attend- 
ance was not as large as had been anticipated ; never- 
theless, on the closing day there were over 200,000 paid 
admissions. The formal exercises by which the Expo- 
sition was declared closed were held in Festival Hall 
and were of the simplest nature. Following these a 
national salute was fired on the lake front, and sim- |; 
ultaneous with this every flag in the Exposition | 
grounds, save one, dropped from its staff. This one 
flag that was reserved was the great banner flying 
from a staff at the east front of the Administration 
building. This was hauled down with much cere- 
mony, while a band in a stand near by played the 
“Star-Spangled Banner” and “‘ America.” 

In the evening the illumination was one of the 
grandest yet held. Every electric light that could be 
pressed into service shed forth itsrays, and the crowds 
of visitors took a last parting look at the dreamland 
effect. At eleven o’clock the last light, except those 
on the police circuits, was darkened. In the mean- 
time, exciting scenes were being enacted on Midway 
Plaisance. The rabble let itself loose and marched 
up and down the broad street blowing horns, tearing 
away awnings, and becoming more boisterous every 
minute. Finally, an attack was made on the Chinese: 
theater with a view to looting it, but the Columbian 
guards called a halt, and the crowd was dispersed. 

During the day, Monday, while the crowds were see- 
ing the Exposition for the last time, the transportation 
department was gathering on the tracks outside the 
terminal station railway material by the train load, 
preparatory to begin laying tracks for removing ex- 
hibits the instant the crowd vanished. Hundreds of 
men gathered at the lower corner of the grounds seek- 
ing employment, and Tuesday morning the busiest 
of scenes were enacted as the tracks were ready to be! 
laid across the plaza on each side of the Administra- 
tion building and elsewhere throughout the grounds. 
The warehouses containing the packing boxes had | 
been besieged for days previous to the closing, and 
trains of flat cars were loaded with empty cases ready 
to be hauled to their destination. Not a moment 
seems to have been lost. : 

The attendance at the Exposition falls short of what 
had been anticipated. The management had counted 
upon 30,000,000 paid admissions, while the actual at- 
tendance was 22,225,000 full admissions and 1,650,000 
children’s admissions. The free adinissions were over 
6,000,000. It will be some time yet before the actual 
receipts can be stated, but they will exceed $33,000,000, 
so that the Exposition will be able to pay all expenses 
and probably have between $2,000,000 and $3,000,000 
to distribute to stockholders. 

The wrought iron gates that stood in front of the’ 
German section in the Manufactures and Liberal Arts 
building were highly commended for the quality of 
workmanship in them; but this was not the only ex- 
hibit of this nature that received high commendation, 
for back in the northwestern corner of the building, in 
an unfortunately secluded location, was a magnificent 
gate of American manufacture. This gate was in the , 
exhibit of the Winslow Brothers Company, and was 
probably the largest piece of wrought iron work ever 
produced in this country, as it stood thirty-three feet 
high and was twenty-three feet wide. Every part of ; 
the gate was wrought by hand, the only tools the! 
workman used being a forge and anvil, a hammer and | 
a pair of tongs. It was constructed of Swedish and | 
Norwegian iron, together with open hearth low grade 
American steel, which was used in the more decorative | 
and ornamental features. Each bud and flower in| 
the delicate ornamentation was shaped from a solid 
piece of metal, while the leaves of each rose were cut 
and formed by hand, no rivets being used. The masks 
and faces were hammered out of solid plates of steel | 
five-sixteenths of an inch in thickness. The workman 
used no form or mould of any kind, but depended upon 
his skill and his eye to produce the fine results. 

Musicians had a feast in studying the collection of 
keyed and stringed instruments in the display of his- 
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torical instruments exhibited by M. Steinert. This 
exhibit contained a fine collection of clavichords, 
spinets, virginals, harpsichords, hammerclavieres, and 
piano fortes. One clavichord, which dates back to 
1500 and something, was four and one-half octaves, 
and was so constructed that two different tones were 
produced upon each set of strings. Another clavi- 
chord, with the same size of keyboard, was incased in 
a case of rococo style, in white enamel and gold. It is 
only a century older than the previous one mentioned 
and of the same general type. The most interesting 
and valuable spinet exhibited was a double one, each 
board of four octaves, made and painted by the 
famous Hans Ruckers, of Antwerp, before the year 
1600. The small spinet at the left in this instrument 
sets into the case of the spinet proper, and was tuned 
one octave higher than the other. In performing 
upon both instruments at the same time, the smaller 
one could be removed from its case and set upon a 
table. The painting on the inner side of the lid re- 
presents a contest before the gods between Apollo and 
Marsyas, the former playing a viol and the lattera 
pipe. The rest of the case is elaborately painted. 
With the exception of a similar spinet at Nuremburg, 
this is probably the only other double one in exist- 
ence. Another spinet exhibited is similar to the 
favorite one used by Handel. 

A harpsichord that was very complete was one of 
two keyboards of five octaves, made in London in 1769 
by Jacobus Kirkman. This had seven registers, two 
of eight and one of four-foot tone, one harp, one 
lute, and one machine stop. Another instrument, 
somewhat similar to this, with a very rich inlaid case, 
was formerly owned by Napoleon Bonaparte. The 
oldest harpsichord exhibited had a single keyboard of 
four and one-third octaves, and was made in Pisa in 
1626. The case to this was elaborately painted. It is 
one of the oldest instruments in existence. An upright 
hammerclaviere which attracted much attention was 
one of four and one-half octaves with two knee pedals, 
which had a case much like an old-fashioned secretary 
in shape. The strings ran ina horizontal direction, 
just opposite to the usual upright piano. This instru- 
ment is tuned to the right. The most peculiar-shaped 
instrument shown was a piano forte of four octaves, 
made in the form of a lady’s sewing table. 

Three pianos of early American manufacture were 
exhibited, the oldest one having been made in New 
York in 1815 by John Geib. This instrument is inlaid 
with brass and rests upon a frame of claw feet, which 
are finely carved and gilded. Among the concert grand 
pianos exhibited was one that was the property of 
Haydn. Another similar instrument is the exact coun- 
terpart of the one used by Mozart. A concert grand 
piano that was used by Beethoven attracted more at- 
tention than any other instrument in the exhibit. 
This was not very unlike the others, although it was 
six and one-half octaves in size. A piano violin was 
one of the most peculiar instruments in the collection. 
This was upright and the strings were made of wire, 
as in an ordinary piano forte, but of greater relative 
thickness and with one to each note. These wires run 


| in a vertical direction and had attached to each a small 


bundle of bristles projecting in front about an inch. 
A metallic roller, with resin on it, is made to turn by 
means of treadles, and when the keys are pressed down 
atangent, holding a piece of whalebone, presses the 
bristles toward the roller, and motion is communicated 
through them to the strings and musical vibration is 
excited. Theeffect of this on the ear is not unlike that 
of a string orchestra. 

The Columbian Museum, which has been talked 
about for some weeks as an institution that should be 
organized to retain some of the exhibits at the Exposi- 
tion, has now become a tangible and assured success 
by the donation of $1,000,000 toward a fund to support 
it by Mr. Marshall Field, of Chicago, and $100,000 by 


_George M. Pullman. There are many valuable exhibits 


in nearly all of the departments that were either pur- 
chased outright by the Exposition or solicited in such 
a manner that the Exposition has the disposal of them, 
This is especially true in the Anthropological depart- 
ment. There are also many exhibits that are very val- 
uable in themselves as features in such a museum, but 
which do not have the intrinsic value to make it worth 
while to return them to their original location. To se- 
cure all these exhibits will make it possible for the 
museum to be among the most complete in the world 
in certain departments. Probably more than half of 
the finest exhibits in the Anthropological building and 
in the Mining building have already been secured, 
while valuable donations have been made from other 
departments. The only building on the grounds that 
is of such a permanent nature as to be suited to the 
purpose of containing such a museum is the Gallery of 
Fine Arts, which is constructed almost wholly of brick 
and structural iron, and which was built with this pos- 
sible purpose in view. The Legislature of Illinois at 
its last session made it possible to retain this as a per- 
manent structure by passing an uct with this purpose 
in view. Some of the exterior ornamentation is of a 
temporary nature, but it can be remedied by putting 
(Continued on page 311.) 
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THE “PARAGON” SPEED INDICATOR. 

A very convenient and handy speed indicator is 
shown in the accompanying illustration. The de- 
vice is wade in the form of a pistol, which it closely 
resembles inappearance. The handie is grasped firmly 
in the hand of the operator, the point being pressed 
against the end of the shaft and the indicating me- 
chanism is set in operation by simply 
pulling the trigger. This simple con- 
trivance enables the operator to time 
the indicator with the hands of a watch 
with considerable nicety, while the form 
in which it is manufactured is convenient 
and the parts are simple in construction. 

In the illustration, a portion of the 
tubular bearing in which the spindle re- 
volves is cut away, to show the worm 
gear connections and the ball bearing at 
the inner end of the spindle which sus- 
tains the end thrust when the device is 
in use. The handle, H, is of pistol grip 
form, the spindle, 8, being angularly 
pointed, with the inner ball bearing, B. 
The frame, F, in which the dial wheels, 
D', D?, D*, are mounted, is pivoted at P, 
so that it can be moved downward 
against the force of a spring to cause the 
teeth of the dial wheel, D'. to engage 
with one of the worm gears on the 
spindle, 8, the first wheel indicating 
units and tens, the second hundreds, and 
the third thousands of revolutions. By 
means of a thumb nut at the back of the dial frame, 
the dials are quickly and easily reset to zero, the star 
on each wheel being then opposite its pointer. A 
shifter slide, X, has two worms, one right hand and 
the other left hand, and this shifter may be moved to 
the right or left, as indicated by the letters R, L, ac- 
cording to the direction in which the shaft is running, 
whereby the revolutions may ‘be counted by one set 
of figures, no matter in what direction the shaft may 
be running. The dial wheels are instantly brought 
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into operation by pulling the trigger-formed lever, T, 
the releasing of the trigger instantaneously disengag- 
ing the registering mechanism, even though the 
spindle continues to revolve. An accurate registration 


may thus be obtained without even looking at the in- 
strument from the time it is applied until after its re- 
moval. The device is strong and well made throughout. 


THE “PARAGON” SPEED INDICATOR, 


Further information in regard to it may be obtained 
of Messrs. Lintner & Sporborg, Gloversville, N. Y. 
Se --  O— 
BORING MACHINE FOR CORLISS ENGINE CYLINDERS. 
Herewith are illustrations, Figs. 1, 2, and 3, of a 
machine designed and constructed by M. H. Bollinckx, 
of Brussels, for boring the valve chests and cylinders 
of Corliss type engines at one operation. 
The Engineer, London, to which we are indebted for 
our illustrations and particulars, says: ‘‘ From the 


Valve chest 


g 
Z 


CORLISS CYLINDER BORING MACHINE—SECTIONS 


CSS 


VLUUOODLLALLE OO oS - 


S 
EZ ZE SS 5 
SNARARERNN 


A 


Ground line_ 
N 
NB CT SSN 
N Eins Tf 
AS SEES) 


general view, Fig. 1, it will be seen that the machine 
consists of a horizontal bed plate, at each end of which 
stands a head supporting the boring bar and the driv- 
ing gear. In front of the machine are two upright 
columns, on whose faces move four carriages, two on 
each, containing the driving and feeding gear for the 
four horizontal bars employed for boring the valve 
chests. We give sectional views, Figs. 2 
and 38, of the gearing used in these ear- 
riages. 

‘‘In the boring operation the entire bar 
moves, being supported at. its further or 
back end by the guide piece marked A 
in Fig. 2, a piece bolted to the valve 
chest face, and at the driving end by the 
long bearing constituting part of the 
actual carriage ; the projected end of it 
enters the long sleeve extending back- 
ward from the carriage. This boring 
bar, it will be observed, is a tube—inside 
of which passes the feeding screw—pass- 
ing through a plate at the end of the 
long sleeve, and having on its end the 
gear wheels necessary for automatic ac- 
tion, and the handle for manual use. 
The screw passes through a nut at the 
end of the bar, and is covered by an inte- 
rior sleeve to prevent the entrance of 
grit. The bar is caused to rotate by 
means of worm gearing through the 
vertical shaft driven by the bevel wheels 
beneath the bed of the machine. The 
bar has a long key way cut in it, in which slides 
a feather attached to the worm wheel, and simi- 
larly for the worms themselves. There are two iden- 
tical devices on each column, but they are independ- 
ent, and can be placed in any relative position to 
each other, so as to acconnnodate many different sizes 
of cylinders. The columns also slide on bed plates by 
means of a rack and pinion worked by a spanner, and 
can be placed in positions closer together or further 
apart, in accordance with the demands of the cylinder. 
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The gear for the boring of the cylinder is nearly 
identical with that described, only on a much larger 
scale. The few modifications will be readily gathered 
from the general view. In all cases the bar is entirely 
removable with facility. The method of using the tool 
is this: The cylinder having been placed on its face, is 
bolted to the bed plate, being blocked up to the right 
height for the main boring bar. The other four bars 
are then arranged in their places, their relative posi- 
tions being adjusted by the insertion of a gauge be- 


junalit 


rei 


i ¥: i 


tars, a 


Se LO 
SJ el 


x) 


a 


WILSON’S ELECTRIC MOTOR TRUCK. 


tween the two carriages on each column, and between 
the feet of the columns themselves. In the bars for 
the valve chests are mortise holes into which are fixed 
the tools for the first cut, which is made at a rate of 
from 12 feet to 16 feet a minute; they are afterward 
replaced by a milling cutter of the Brown & Sharp 
type, made in two parts for convenience, and ground 
to exact size, cutting at the rate of 10 feet a minute. 
The cylinder is bored in a similar manner, but on ac- 
count of its size a collar has to be used, which, how- 
ever, does not travel on the bar, but is carried forward 
with it. It is believed that better results can thus be 
got than by having a rotating tool holder on a fixed 
bar. 

‘““This machine takes cylinders varying in diameter 


from 400 mm. (55 inches) diameter, with 800 mm. stroke | 


(71 inches) up to 1:250 m. (49 inches), with 1°800 m. (71 
inches) stroke. It is evident great saving of time must 
be experienced with a machine that thus performs five 
operations at the same time; the machine being care- 
fully constructed, the four valve chests are bored per- 
fectly parallel to each other, and the cylinder at right 
angles to them; the use of adjusted milling cutters 
and gauges for fixing the relative distances between 
the four carriages insures that all cylinders from the 
same pattern are interckangeable. The machine is 
therefore well suited to its work, and as the design is 
in no degree complicated, it is to be 
hoped that some good maker will take 
the matter in hand and produce here 
a tool for which Corliss engine build- 
ers will be thankful. In the engrav- 
ing a tool holder employed for facing 
the cylinder flanges is shown ; this is 
removed before the boring is com- 
menced.” 
————_-e—___—_— 
Kamela Dye. 

In a handbook published by Mr. 
Thurston, an account is given of 
kamela dye, which produces a gor- 
geous flame color of varying shades, 
according to the process employed. 
The dye is a native of India and is 
merely the powder which coats the 
berries of the Mallotus philippinensis 
tree, which grows wild in many parts 
of the country. It is brushed off into 
baskets made for the purpose, and re- 
quires no further preparation, but 
the method of collection is very 
wasteful. as the trees are often felled 
in order to facilitate the gathering of 
the berries, and confidence is destroy- 
ed by the frequent adulteration of the 
article. 

The red powder requires to be 
mixed with alkali, which, in Bengal, 
is obtained by burning plants, after 
which it is allowed to stand in water 
to extract the color. The silk to be 
dyed has onlyto be soaked in the mix- 
ture to make it take up the color, 
which is afterward fixed with alum. 
The dye has heen submitted to the 
director of the Sericultural School at 
Como, who writes: ‘‘I think this 


color is fast and durable, but, nowadays, few persons 

eare about durability, and dyers obtain the same dye 
| with the artificial product called aroflavina, and with 
'much greater facility.” 


AN IMPROVED ELECTRIC MOTOR TRUCK. 
According to this improvement the motors are made 
' to reciprocate and communicate motion to cranks on 
the car axles after the manner of a steam engine. The 
construction is the invention of Mr. James Thompson 
Wilson, of Tyrone, Pa. The car frame haS 
suitable ways, with bearing surfaces provid- 
ed with anti-friction rolls or balls, on which 
the motors are reciprocated in opposite 
directions, the cranks attached to their ar- 
mature shafts being connected with levers 
pivoted to the car frame, and connecting 
rods jointed to the motors being connected 
with cranks on the car axle in the usual 
manner. 

Fig. 1 represents a truck provided with 
four such motors, while Fig. 2 shows a 
two-motor car, the motors in each case 
reciprocating simultaneously in opposite 
directions, so that the reciprocation of one 
motor counteracts that of the other. The 
current is conveyed to the motors by con- 
ductors with flexible joints, the return cur- 
rent being carried through the car wheels 
and rails in the usual way, or when storage 
batteries are used it is returned direct from 
the motors to the batteries. The two-motor 
car may be made very light, and is designed 
to answer all the purposes of street car use, 
being especially advantageous where there 
are short curves in a line, having smooth 
| action and giving sufficient speed for a city street. 

——————_s~+ 0+ _—_ 
A HEATER AND CONDENSER. 

To condense exhaust steam and use the heat thus 
obtained for the heating of buildings and other pur- 
poses, as well as to purify the feed water used in the 
boiler, are the objects of the improved apparatus 
shown in theillustration, recently patented by Messrs. 
Gueva G. Paull and Walter F. Brown, of Wilson, 
Kan. Fig. 1 is a perspective view of the improve- 
ment, with a portion of the shell of the condensing 
chamber broken away to show its interior, Fig. 2 re- 
| presenting a transverse section. At one side of a ver- 
| tical partition extending nearly to the bottom of the 
condensing chamber is a series of L shaped air pipes 
leading from the outside to a partitioned-off space at 
the top, from which a flue extends either to the rooms 
to be heated or to a connection witha suitable exhaust 
|fan, insuring a constant passage of air through the 
pipes. At the top of the space on the other side of the 
vertical partition the exhaust pipe from the engine is 
connected with a downwardly discharging exhaust 
head, into which also extends the perforated nozzle of 
a water supply pipe, connected with a pipe valve in 
the water supply tank at the top. This valve, shown 
in detail] in Figs. 3 and 4, has a seginental valve 
seat, and the valve is held on a shaft extending 
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through one side of the tank, there being on the 
outer end of the shaft a weighted arm connected by 
a rod with a float in a closed vessel connected at its 
lower end by a pipe with the lower portion of the con- 
densing chamber. From the bottom of this chamber 
an outlet pipe extends to the feed pump, the inner end 
of the pipe being bent upward to prevent the entry of 
sediment collecting on the bottom, but when the water 
rises above the desired level it flows through the pipe 
into the vessel containing the float, and the raising of 
the latter operates the valve to shut off the supply of 
water from the tank at the top. A series of spaced 
purifying plates is arranged, one above the other, be- 
neath the exhaust head, and the entering water and 
steam pass through these plates, depositing thereon 
their impurities, the steam not condensed rising around 
the air pipes on the other side of the vertical partition. 
A pipe leads to the outside from the top of this space, 
so that the uncondensed steam will always have a free 
passage off. A door affords convenient access to the 
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purifying plates that they may be readily cleaned, and 
in the bottom of the condensing chamber is arranged 
a blow-off pipe to facilitate the removal of sediment. 
———_—_§_—§_o+0+ 2 $$$_$__—_ 
MECHANICAL ARITHMETIC, 
BY DORR E. FELT. 

‘“*Mechanical arithmetic”--is not all arithmetic 
mechanical? At least every arithmetical computation 
consists of enumerating numbers or quantities of 
units whose dimensions are determined by some me- 
chanical means, and it is said that our system of 
enumeration by tens is the outgrowth of the mode 
of counting and expressing on his fingers such sim- 
ple numbers as the early half-savage man could com- 
prehend, and to-day the great government and in- 
surance actuaries all over the world use mechanical 
appliances of various kinds to perform their arith- 
metical calculations. Since counting started in a 
torm of mechanical arithmetic—count- 
ing on the fingers—it would be a 
wonderful illustration of the circle in 
which affairs move if mankind, after 
centuries of mental arithmetic, should 
again come back to mechanical arith- 
metic, and it in a very high state of 
development become the common 
mode of making all kinds of arithme- 
tical calculations. Such a consum- 
mation is not impossible, in fact, re- 
eent inventions in calculating ma- 
chines indicate that it is probable. 

Perhaps the branch of mechanical 
arithmetic most widely known is the 
little frame of parallel bars with balls 
sliding thereon, the abacus, on which 
the Russian and the Chinaman count 
sums with a facility that seems to us 
surprisingly rapid, though upon in- 
vestigation this method seems to in- 
volve too much mental work mixed 
with mechanical work to commend it 
to the Caucasian, for mental and me- 
chanical arithmetic do not mix very 
well. 

Either alone is better than a mix- 
ture of the two. Perhaps the next 
most widely known calculating instru- 
ment is the one which was devised 
by Babbage, a famous English scien- 
tist and writer, backed by the British 
government to the extent of £20,000 
which he sunk in addition to a part 
of his private fortune in an endeavor 
to make it work, but he never com- 
pleted it. 

This machine was intended for cal- 
culating tables by means of ratios of 
common differences, particularly for 
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calculating tables of logarithms. Doubtless his 
theory was correct, but he lacked the mechanical 
ability or assistance to devise mechanism whivh would 
properly actuate the numeral wheels. The Temple 
Bar Magazine, of London, is authority for the state- 
ment that on one occasion Count Strezlecki remarked 
to Mr. Babbage that in China, where he had lately 
been traveling, they took a great interest in his calcu- 
lating machine, and particularly wanted to know if 
it could be put in the pocket. ‘‘Tell them,” replied Mr. 
Babbage, ‘‘ that itis in every sense an out of pocket 
machine.” This remark will doubtless apply to near- 
ly every calculating machine ever worried over by a 
fond and hopeful inventor, because of the great me- 
chanical difficulties met with in inventions of this 
kind which do not appear on the surface. 

One great failing of inventors of such machines is, 
they seem to think if they only get something to do 
the work mechanically, it does not matter about the 
speed, rest to the mind being all that is necessary; but 
one who tries to sell a calculating machine which is 
not more rapid than the mind soon finds that the liv- 
ing world regards time of first importance, and is 
willing to sacrifice its brains and put up with mistakes 
rather than lose present time, regardless of the fact 
that it may be losing time by shortening its lives 
on account of overtaxing brains and turning men 
into veritable machines, until, as Wendell Holmes 
put it, “you would almost hear the clicking of 
machinery inside their heads.” I have often wondered 
if he was thinking of calculating machinery or only 
recognized the mechanical future of arithmetical ope- 
rations even when _per- 
formed mentally. Another 
machine for calculating 
tables by means of com- 
non differences or ratios 
was exhibited to the 
Prince of Wales in June, 
1855, and attracted con- 
siderable attention at the 
time. It was the inven- 
tion of Edward Schentz, 
of Stockholm, and not 
only calculated the tables, 
but automatically cast 
stereotypes as fast as com- 
puted, from which the ta- 
bles were printed, so that 
there could be no mistake 
in setting type. I believe 
that a modified form of 
this machine was event- 
ually used to a great ad- 
vantage in computing a 
book of logarithms, 
though, as yet, I am un- 
able to find any authentic 
information on that point. 

In aclass by themselves 
may be placed the several 
crank-operated machines 
for multiplying and divid- 
ing which have been in- 
vented and sold with more 
or less success, according 
to the commercial ability, 
and enterprise of their 
manufacturers. These 


machines are alike in mode of operating, differing 


only in their mechanisms. They all have several series 
of number indexes, running from one to nine, each 


standing for an order of numbers, and pointers for umn and those running in a line from left to right are 


each index, which, in use, are set on the indexes, each | 


to correspond to a figure of one of the factors of a _ top stand in a row and are called the row of 4’s. 


problem to be computed, and a crank, which is turned 
a number of times to correspond with each respective 
figure of another factor of the problem to obtain the 
required answer. These are very good in certain 
classes of large examples, being very much better than 
the head. 

Among the more prominent of this class of machines 
are those produced by Thomas, of France, and im- 
proved and manufactured by Tate, in England; that 
of Odhner, of Poland, a small and light machine 
which has not been much pushed in this country ; that 
of Baldwin, of St. Louis, Mo., and Grant, of Cam- 
bridge, Mass. 

In this country more attention has been paid to add- 
ing machines, of which the writer has knowledge of 
over fifty, not counting something like 150 cash and 
fare registers and numerous counting machines which 
have been patented, only a few of which have ever 
come into practical use. Most of these adding 
machines would not work accurately in practice. A 
few simple contrivances which could be made cheaply 
have been put on the market and have found quite a 
sale, because they were cheap, and many, dreading the 
wental strain of figures, would risk a small amount of 
money with the hope of escaping it. 

In the accompanying cut will be found a computing 
machine of my own invention, known as the compto- 
meter, which is operated by keyslike the better class 


of typewriters. A large number of them are now in 
use, not only in this country, but in Europe, India, 
South America and Mexico. This machine is peculiar 
to itself and is wholly unlike any other calculating 
machine in the world, both in mechanism and manner 
of operation. 

In using it the operation is wholly mechanical, one 
only having to touch keys corresponding to the num- 
bers of the example and the machine does the rest, the 
carrying being done automatically by the machine and 
requiring no attention from the operator. 

In addition the operator only has to strike one key 
for each figure, the same as an operator on a type- 
writer, and sixty words is not an extra speed for type- 
writer operators, which, figuring five letters to the 
word, is 300 keys. I have seen that speed reached on 
the comptometer ; hence it is fair to say that a pro- 
perly designed adding machine is more than twice as 
rapid as mental adding. No mental adder can begin 
to keep up with it when skillfully operated for ten 
minutes, or even for one minute, while for a stretch of 
several hours there is no comparison between a mental 
adder and it. 

All the columns are added at once. The figures of 
each respective column on the paper are struck in the 
corresponding column of the machine. 

The standard size has a capacity of eight columns 
(99,000,000), though larger sizes are made. As shown 
in the cut, there is a series of keys for each column 
of numbers, and the first on the right stands for units, 
the next for tens, the next for hundreds, etc., just the 


same as they are ordinarily written on paper. The! 
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register or place where the answer appears is just be- 
low and in front of the keys. In speaking of the keys, 
those running in a line up and down are called a col- 


called a row. Thus all the keys having a large 4 on 


To perform multiplication on the comptometer, the 
operator begins at the right or the row of keys 
indicated by the first figure of the multiplier, and 
strikes each successive key in the same row toward the 
left as many times as indicated by the corresponding 
figure in the multiplicand, and then proceeds with 
each of the other figures of the multiplier as with the 
first, beginning always in the column of keys in 
which the figure of the multiplier stands. 

Since the operator does not have to jump around from 
one part of the keyboard to another, always working 
in straight row, only jumping from one key to its 
next neighbor, the process is very simple, and requires 
little practice to acquire a high degree of speed. 

Operations are performed on the comptometer so 
rapidly that any method is rapid enough. For in- 
stance, the example 718 x 423 can be performed by an 
ordinary operator on the comptometer in 4 seconds, 
and an expert operator can perform it or any similar 
one in 244 seconds. Theoretically, this does not seem 
possible, but it is a fact nevertheless. 

It is doubtful if one having a book of tables of 
multiplication before him, even if already opened 
at the right page, can, on an average, locate the an- 
swer in 4 seconds, or twice that time. 

In dividing on the comptometer the number to be 
divided is first struck on the keys precisely as in ad- 
dition and then the divisor is struck with respect to 
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the smaller figures on the keys, which are red, the oper- 
ator striking the proper keys continually (never more 
than nine times) until the figures in the complementary 
place agree with the number of strokes on the keys, 
and the thing is done. 

It is a significant fact that the Cornell University, a 
school specially famous for its mathematics, is using 
four comptometers. 

Its keyboard stands a simple and complete diagram 
of the very system of notation itself. Every key stand- 
ing to represent a corresponding rung of the ladder of 
numbers and each key when touched affecting the 
register for results according to the numeral value for 
which it stands. 

Having this, you have a machine which will rapidly 
compute addition, subtraction, multiplication, divi- 
sion, square and cube root, by the application of 
which everything in arithmetic is calculated. 

Though it is less than four years since the Felt & 
Tarrant Manufacturing Co., 52, 54 and 56 Illinois 
Street, Chicago, started to manufacture the compto- 
meter, its business has increased until its large factory 
fitted throughout with special machinery for manu- 
facturing comptometers, is continually driven to its 
fullest capacity to fill orders. 

OPTICAL GOODS AT THE EXPOSITION. 

The accompanying illustration represents one of the 
most notable exhibits at the World’s Fair, that of the 
Gundlach Optical Company, of Rochester, IN. Y., a 
company which ranks among the leading manufac- 
turers of optical instruments of the world. Three 
awards were made to this 
company for the excellence 
of their goods. The bust. 
ness had a very modest 
start about ten years ago, 
with the optical work of 
Mr. Ernst Gundlach as a 
basis. From Mr. Gundlach 
the firm took its name, and 
he is still connected with 
it as consulting optician, 
while the firm proper con- 
sists of Henry H. Turner, 
John Zellweger, and John 
C. Reich. Microscopic ob- 
jectives were the first arti- 
cles manufactured, but the 
firm was brought into es- 
pecial prominence by the 
superb line of photogra- 
phic lenses which they ori- 
ginated and placed on the 
market. These lenses are 
of peculiar construction, 
and are protected by let- 
ters patent. They are 
so constructed as to elim- 
inate to a great degree 
the defects which are in- 
herent in all photographie 
lenses. In addition to this, 
they are so constracted 
that either the front or 
back combination can be 
used as a separate objec- 
tive, and a longer focus 
thus obtained than the 
combined objective gives. In this way lengths of focus 
ean be secured varying as 2:3, and 4. A year or two 
ago the firm added the manufacture of portable tele- 
scopes and microscope stands to their business, and 
at once took a prominent place in both these lines. 
In the microscope department they received two 
awards, being the only firm in this country to receive 
any awards in this line. The microscopes embrace a 
wide range of instruments, and are all made on the 
most approved models and with the greatest attention 
to detail and excellence of workmanship. The porta- 
ble telescopes are also receiving deserved recognition, 
as they are of the highest optical excellence, and me- 
chanically have many new features for portable instru- 
ments. They are made in size from 244 inches aperture 
up. Many are in use in various parts of this coun- 
try, while the company is preparing to fill a European 
order. 

One of the unique parts of the exhibit is the fine dis- 
play of Mangin mirrors, such as are used in the great 
marine search light projectors. This firm is the only 
manufacturer of these mirrors in America. The mir- 
rors vary in size from 30 to 75 centimeters, and one re- 
quires some knowledge of the technique of the glass 
business to fully appreciate the great difficulties en- 
countered in their manufacture. The exhibit as a 
whole was a most complete and satisfactory one. 

ee fee 

Citric AcID BY SYNTHESIS.—Charles Wehmer.— 
The author obtains citric acid by the fermentation of 
glucose set up by certain fungi, Citromycetes pfeffer- 
tanus and C. glaber. Herr. Wehmer states the spores 
of these fungi are abundant in the air, and can be ob- 
tained pure by cultivation. 
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Notes from the World’s Columbian Exposition. 
(Continued from page 307.) 
a new surface on the building at not very great ex- 
pense. The building is regarded as one of the master- 
pieces of architecture of modern times, and its location 
at the north end of the lagoon is an ideal one. 

Several forthcoming expositions in different parts of 
the world have taken the opportunity to advertise 
themselves at this Exposition. The coming Midwinter 
Fair at San Francisco has sought every possible op- 
portunity to make known some of the special features 
that it will have, and the International Exposition at 
Antwerp, Belgium, which is to be held from May to 
November, 1894, has been seeking to secure exhibits as 
well as attendance by making known its attractions. A 
national exposition is to open at Kyoto, Japan, in 
April, 1895, and a picture of the proposed buildings 
and grounds, with some information regarding the ex- 
position, formed a noticeable feature of the Japanese 
exhibit in the Manufactures and Liberal Arts building. 
This exposition is to be held to commemorate the 
1,100th anniversary of the establishment of the city of 
Kyoto as the capital of the Japanese empire. 

A feature of some interest, says the Electrical World, 
regarding the relative sizes of dynamos and machines 
which are used to drive them is shown quite nicely in 
some exhibits at the World’s Fair. Inall cases where 
there is direct driving, or where a single engine drives 
a single dynamo, it may be assumed that the dynamo 
and its prime mover are practically of the same horse 
power. When the prime mover is a steam engine, it 
will be noticed that the difference between the sizes, 
floor space, etc., of the dynamo and the engine is very 
greatly in favor of the former, the proportions being, 
perhaps, roughly, about as one to three, or at least as 
one to two; if the boiler is included with the steam en- 
gine, as it should be, the difference becomes very much 
greater. This shows that, besides being a much more 
efficient transformer of energy, the dynamo has a very 
much greater output per pound, per volume or per 
square foot of the floor space, than the steain engine, 
especially when the boiler is included. The lower the 
speed, the greater this difference seems to be: or, in 
other words, the engine seem to decrease less in size at 
higher speeds than the dynamo. But we noticed that 
the case was different in the high-speed water wheel 
that drives the dynamos in the General Electric Com- 
pany’s exhibit; here the dynamo and the water wheel 
appeared to be very nearly the same size. On making 
a comparison in the case of the high speed steam tur- 
bine, exhibited in the Swedish department in the Ma- 
chinery building, we noticed that the tables were com- 
pletely turned, and that here the relative sizes were 
just about the reverse of what they are in the case of 
the usual steam engine. Here a small eight inch wheel 
(illustrated in SCIENTIFIC AMERICAN of October 21, 
1893), running at a speed of 20,000 revolutions per min- 
ute, developed 20 horse power, if the statements made 
to us were correct, and we have no reason to believe 
that they were not. Itis needless to say that the dy- 
namo which it was driving was far greater in size, even 
the gearing for reducing the speed down to one-half 
occupying a much greater volume than the engine 
itself. If, however, the boiler isincluded, the difference 
is again in favor of the dynamo. 


RUSSIAN EXHIBITS. 
(Continued from page 291.) 


The statistics in regard to illiteracy in Russia are so 
familiar that we are hardly prepared to find her ex- 
hibit in the educational department so extensive. 
Thereare many portfolios of views of different schools, 
showing fine buildings, spacious rooms and many 
students. Herbaria collected by scholars are placed 
beside the needlework which is conspicuous in the ex- 
hibits ofall foreign schools. 

The Central School of Design, founded by Baron 
Stieglitz at St. Petersburg, has very interesting work 
to show, including designs in color for weapons, vases, 
lace and gold plate for ecclesiastical use. 

The prominent place assigned to the Marie Educa- 
tional and Charitable Institutions, ‘‘ under the imme- 
diate patronage of their Majesties the Emperor and 
Empress,” gives one a desire to know what they ac- 
complish, and the documents which are included in 
the exhibit furnish much interesting information. I1t 
was upon the accession to the throne of Catherine II 
that attention was first given to the education of 
women. The history of the movement then begun, 
the methods used to extend it, and its extraordinary 
outcome, are not without their lessons for the student 
of sociology. It may thus briefly be told: In 1764, an 
“Educational Home for Girls of Noble Birth” was 
established by the Empress, and within a year a school 
for girls of the middle class was opened in the same 
convent, by royal decree. he studies pursued in the 
first school were religion, three languages besides Rus- 
sian, music, drawing, arithmetic, dancing, sewing, 
and knitting. The higher class gave some attention 
to architecture, heraldry, history, and literature. 

For girls of the middle class more instruction was 
provided in needlework, cooking, and weaving and 


less in books. A year previous, the Empress had 
opened a large foundling hospital in St. Petersburg, 
and one in Moscow. The philanthropist Betski, who 
from the beginning of the educational enterprise gave 
valuable aid, and who planned these hospitals, had 
difficulty in getting all the money necessary to carry 
them on. To this end he organized auctions and sav- 
ings banks in both these cities, the revenue from 
which was devoted to the maintenance of these insti- 
tutions. Tickets of admission to places of amusement 
were taxed for their support, and playing cards were 
made and sold exclusively for their benefit. 

In 1774, Prince Demidoff gave 205,000 rubles to- 
ward the foundation of a commercial school for boys 
of the mercantile class, and this was attached to the 
Moscow foundling hospital. When, in 1796, after 
the death of Catherine, Marie Feodorovna became 
Empress and the head of the girls’ schools, she en- 
dowed them with an annuity of 15,000 rubles from 
her personal income, and made many changes in their 
management. She altered the courses of study, and 
reformed the conduct of the hospitals, savings banks 
and commercial schools. Then she began to widen 
the scope of the work in many directions. At her 
death in 1828, she had established the Kharhof Insti- 
tute, to which merchants’ daughters were admitted, 
two schools, one at Nicholaieff and another at Sebas- 
topol, for daughters of sailors, and two for daughters 
of soldiers; a school for the deaf and dumb of both 
sexes; another foundling asylum, and homes for 
widows of men in the civil service. The Empress 
Marie took most active personal interest in these in- 
stitutions, visiting class-rooms and learning to know 
the scholars. In memory of her, all the institutions— 
those founded by her predecessor as well as her own 
—were made by royal! decree the Marie Institutions. 

The Emperor Nicholas established government 
schools for girlsof noble birth in provinces most re- 
mote from the capital. He also founded orphan asy- 
lums, but so far all the schools were for boarding 
pupils. It was not till 1858 that public day schools for 
girls were started. They weresoon multiplied in towns 
which asked permission to establish them without gov- 
ernment aid, but only those receiving a subsidy from 
the government are included in the Marie Institu- 
tions. Of these, there are now 472 scattered all over 
the empire; in the year 1891, they aided or relieved 
498,108 persons; of these, only 27,417 were in the 
schools; the others were in the hospitals, asylums and 
hospices. In the foundling hospitals, 24,424 illegiti- 
mate and 579 legitimate children were received, and 
for them 107elementary schools were maintained. 

A pamphlet which was given me tells the history of 
the educational movement on behalf of the emanci- 
pated serfs, begun in 1861. It took the form of Sunday 
schools for adults. In two respects they resembled 
our Sunday schools—the teachers were volunteers and 
unsalaried, and the pupils were taught in groups. 
Men and women from the upper classes of society 
gave themselves enthusiastically to the work, which 
extended from the centers into the provinces. But, 
before the first decade had passed, political reasons led 
to the closing of nearly all of the schools. Finally, 
but one was left, that at Kharhof, a school for women: 
this survived because it was maintained by a lady at 
her own expense. It has now seventy teachers, and 
three hundred and fifty pupils attend it annually. 
Since 1880 more liberty has prevailed, and similar 
schools for both sexes have been opened in many 
provinces, even in remote hamlets; in St. Petersburg 
and Moscow it has been done by the municipalities. 
At present one hundred thousand scholars are at work 
under ten thousand teachers. 

The instruction in the Kharhof school is in reading, 
writing, the elements of grammar, arithmetic, religion 
and the Gospel. The scholars are in groups; their 
ages range from six to forty-five years. The session 
lasts from ten in the morning to two in the afternoon, 
with short intervals of rest. At the close of the ses- 
sion, books from the library are given out; these 
books, some of which are prepared expressly for the 
purpose—written down to their capacity--are carried 
to the homes. It has become the custom for neighbors 
to gather to hear these books read, and thus the in- 
fluence of the school reaches far beyond the pupils. 

The postal service exhibit is curious; its chief value, 
perhaps, is toimpress upon the visitor the extent of 
the empire and the widely differing conditions which 
exist in the different sections. For instance, here is 
the miniature model of a Siberian mail wagon in the 
form of a sled drawn by seven tiny dogs; one man 
drives them and another guards the mail; again, a 
sledge is the vehicle and a reindeer the power. In 
Archangelsk, we see the mail carried in a boat rowed 
by four women, while a man at the helm guards the 
precious box. The Caucasus Mountains are repre- 
sented in miniature; on the lower heights a camel, 
loaded with five bags, is conducted by two men; but 
in the upper regions, where snow and ice offer serious 
obstacles, a procession of menis shown. The one in 
advance carries a pick; the second, a shovel; the third, 
the mail bag; the fourth and fifth are armed with 
swords. 
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It is a significant exhibit, when we consider how 
much ithas cost to send these little figures from the 
other side of the globe, and set them up here in life- 
like attitude and suitable environment. 

Photographs of bridges, drawings of various inter- 
nal improvements, and the monograph of Lieut.-Gen. 
Jilinsky on ‘Irrigation in the South of Russia,” are 
other evidences of the progress of the empire. 

In comparison with Germany, Russia’s display in 
the Mining building is small, but a book case filled 
with bound volumes of mining reports from 1881 to 
1892 is evidence of the extent of the industry. 

Nobel Brothers make a large exhibit of petroleum 
and the derivative oils, from their refinery in Baku. 
A most interesting one is thatof the Briantzewka mine 
of rock salt and soda. Itis near the town of Bakh- 
mont in the government of Ekaterinoslaw. The mine 
is worked by a company, some of whose members are 
noblemen, under imperial sanction. The four shafts 
are from 120 to 164 meters deep; 600men are employed, 
and last year’s yield was 150,000 metrical tons ; these 
are, in brief, the statistics given. In the show case, 
there are large and small cubes of salt, a pyramid and 
fragments in jars, and photographs of the mine. A 
neat and complete model of the extensive Votkinsky 
Iron Works in Ural shows the buildings and grounds 
in minute detail; they form a good sized village. 
There are samples of steel and iron castings, and 
models of farming implements and ships built there. 
From one point of view, the most interesting exhibit 
is that of the Slavianoff electrical welding process. A 
table is sometimes covered with broken art‘cles; a 
cast iron pulley, broken into many pieces; a steel 
shaft ; teeth of a spur wheel; copper tubes ; the necks 
of shafts and other similar castings have all been re- 
paired by this new and secret process of welding by 
electricity. The chemicals used inthe process are in- 
closed in a case under glass ; from their appearance, it 
is easy to guess what some of them are, but their 
names are not obtainable. The works where the pro- 
cess is carried on are at Perm in the Ural. The only 
distinct reference to the Siberian mines, with their 
broken-hearted toilers, that I could find is in the 
form of three immense yellow cubes piled in a series, 
showing the relative production of gold in West 
Siberia, East Russia, and East Siberia from 1845 to 
1891. The largest one represents the amount found in 
East Siberia, 1,097,282 kg. 

In the Fine Arts building, the Russian exhibit occu- 
pies a large and a small room, opening from the south 
court in the central pavilion. It is sent mainly, ac- 
cording to the catalogue, by the Imperial Academy of 
Fine Arts, which owns some of the pictures. 

Among the few pieces of sculpture may be mentioned 
a bust of Count Tolstoi and statuettes of Tchaikoffsky 
and Vereschagin, by Gunzbourg. His representation 
of the soldier-artist is very life-like and true. 

An art critic is my authority for saying that the 
painters show much boldness in the use of color and 
skill in general technique. It is impossible to escape 
being deeply impressed by several of the pictures. 
Among these, that called ‘Grandmother and Grand- 
daughter,” by Tvorojuikof, should be mentioned. It 
represents an old woman with something slung over 
her bent shoulders, and a large, coarse muffler tied 
over her head. The child’s head is covered in the 
same way, and her hands are hidden in the long 
sleeves of her loose coat. They stand close together, 
the little girl in the forefront of the canvas, in a dreary 
spot, near a few dried grasses and leafless bushes, with 
a waste of snow beyond them. Dull faces they have, 
and the scene is probably typical of their lives. 

No picture is, to me, more impressive than that 
named ‘Christians awaiting Death after the Free Sap- 
pe ” Itisby Theodore Bronnikov, a native of Siberia. 
The scene is at night ; the only light in the long room 
where it is laid comes froma hanging lamp in one 
end. A procession seems to be entering the room, and 
another to be passing out. The most conspicuous fig- 
ures are those in long flowing white robes. One of 
these, aman, is the center of the group in the fore- 
ground ; his countenance is radiant; with one hand 
he points upward, the otheris outspread toward the 
sorrowing ones gathered about him. Anold woman, 
with agonized expression, is clasping his neck ; a young 
woman kneeling at his feet holds a baby toward him ; 
another form, perhaps that of a daughter, is also at his 
feet, with her face hidden in his garmenis. Ihave not 
known where to find an explanation of the historical 
significance of the picture. and I wish that some one 
who may chance to read this inadequate description of 
the solemn scene would be kind enough to supply it to 
the ScIENTIFIC AMERICAN. “A Drowned Man,” by 
Dimitriev-Orenburgsky, is a work of merit. A group 
of men in avariety of costumes and in most natural 
attitudes is gathered about a form prostrate on the 
edge of a stream. At his head stands a man with 
sleeves rolled up and legs bare, evidently the one who 
went to the rescue. The interest of the spectators is 
divided between him and the poor fellow on the ground. 

“The Moscow Rag Fair,” by Vladimir Makovsky is 
a most animated scene ; evidently an entire square is 
occupied by the venders of old clothes, and an eager 
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bustling crowd is gathered, full of action and color and 
suggestion for the moralist. 

“The First Born,” by T. A. Pelevin, is one of the few 
pictures in the collection that brings a touch of light- 
heartedness to the beholder. 

In a little peasant’s cottage, where garments and 
kitchen utensils are side by side on the wall, a young 
mother is holding her baby, and the kitten is creeping 
into the warm cradle beside her. The little hands are 
raised, the face is full of siniles, and the mother’s seems 
lit from the glow of the baby’s eyes. 

In general, the pictures intensify any previous 
notion one may have had of the seriousness of life in 
the Czar’s dominions. 


Nearly all the subjects are national, but Ivan Con- | 
stantinovich Aivazovosky has ventured into foreign , 
(What might not aman with such a name ven- | 
ture ?) His five large paintings of scenes in Coluinbus’ | 


fields. 


career show much power. No 106 is the Santa Maria 
in astorim when the dauntless leader is surrounded by 
his crew in mutiny. No. 107is Columbus landing with 
his suite at San Salvador. No. 108 is a scene from his 
early life, when as a youth he saves himself on the 
mast of a mercantile ship which has been set on fire off 
the cost of Portugal by a Venetian galley. No. 109 is 
Columbus’ farewell in Palos, and No. 110 the arrival 
of the flotilla on the American shore. If one would 
like a series of sensations, novel if not bewildering, let 
him on the same day visit the Santa Maria, nioored 
beside the peristyle, the convent of La Rabida with 
its portraits of Columbus, for whom a dozen or more 
men might have sat, and then look at these canvases 
aglow with fierce color and terrible with the storm of 
sea and angry men—a Russian’s interpretation to us of 
the life of our discoverer. 

My strong impression of the labor, thought, ingenu- 
ity and expense which have made the foreign exhibits so 
valuable has deepened every day. Never, I think, was 
the brotherhood of man taught in amore forceful way 
than at the Fair; and, notwithstanding the bickerings 
and disappointments attendant upon its management, 
it cannot fail to result in closer bonds between the 
scattered families of nations who for these summer 
months have been represented in the White City. 

A. DINSMOOR. 
re 
Pixol, a New Disinfectant. 

The Lance’’s Russian correspondent cites a report 
published in a supplement to the Army Medical Jour- 
nal, by Dr. Eberman, on pixol, a cheap disinfectant 
introduced by Dr. Raptchevski. It is prepared by dis- 


has been proved to be fatal to the Bacillus anthracis, 
to the bacilli of typhoid fever and cholera, and to the 
cocci of suppuration. It is said that the preparation 
costs only about two cents a pound. 


IMPROVED CONSTRUCTION OF FLOORS, CEILINGS, 
ARCHES, ETC. 

The illustration presents a combined floor, arch amd 
ceiling, in which the ceiling is flat and the floor sup- 
| port arched, but with a large air chamber between 
the floor and ceiling, the construction being of great 


SS)! 
DE RACHE’S FLOOR AND CEILING ARCHES, 


strength and such as to effectually deaden sound. The 
improvement has been patented by Mr. Pierre J. L. 
De Rache, known as Leonard De Rache, of No. 755 
East 141st Street, New York City. The floor and cei!- 
ing are arranged between parallel I beams or girders 
of the usual] kind, but the blocks, which bear upon the 
lower flanges of the girders and which come at the 
ends of the courses, are recessed to fit snugly upon the 
flanges and have lips which project beneath the gird- 
ers, so that a key may be inserted between the lips of 
opposite and adjacent bearing blocks, thus covering 
the girder bottom and making a smooth finish. On 
the bearing blocks next the girders are supporting 
blocks or skewbacks, which support the end blocks or 
tiles of the series forming the arch, or the ends of the 
arches nay, if preferred, be made to bear directly upon 
the bearing blocks. A different form of bearing block, 
with lip fitting the bottom flange of the I beam, is 
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WESTERN ELECTRIC COMPANY’S LUMINOUS SIGN. 

One of the exhibits of the Western Electric Company 
at the Columbian Exposition received a great deal 
of attention from the general public. This exhibit, 
while in the line of what theatrical people call ‘ busi- 
ness,” was really remarkable in its ingenuity and con- 
struction, and answered the purpose of attracting the 
popular mind. It appeared like a veritable writing on 
the wall. It consisted ofa series of lamps arranged as 
shown, togive the initials of the company’s name in 
script outline. These lamps apparently are lighted 
and extinguished by means of a wand that moves mys- 
teriously along the path of the letters at their rear, 


| }and which, although it does not touch the lamps, 
'|seems to exercise some magic influence and causes 


them to break out into a brilliant glow. It moves for- 
ward on its journey, writing on the air the letters W. 
KE. Co., and as it moves along the lamps become illumi- 
nated. When it has reached the end of its journey 
and lighted all the lamps in the series, the wand begins 
deliberately to move back 1n the reverse direction but 
in the same path, and extinguishes each lamp as its 
point passes by. The movement of the wand is auto- 
matic and the precision of its movement renders it fas- 
|cinating to watch. As a matter of fact, the only part 
that the wand has to play in this little coniedy is that 
lof heightening the illusion. It really has no function 
lto perform beyond bewildering the uninitiated. The 
real secret of operation of the apparatus is not under- 
i stood until the beholder has abandoned this idea and 
| has grasped the fact that each lamp is connected with 
|the operating table or switchboard, separately. Then 
all becomes comparatively clear, and he will be ready 
to have explained to him the details of operation which 
are rendered comparatively simple by having exposed 
to his view the internal mechanism, as appears in our 
illustration. 

The wand or pointer is mounted on a slide rest or 
carriage, so that as the slide rest is traversed by a feed 
serew back and forth from right to left and left to 
right the pointer is automatically moved, so that its 
end, by a species of pantagraph mechanism, follows 
exactly the outlines of the letters. Its motion in doing 
this is controlled by two sinuous grooves in planes lying 
at right angles to each other. These planes, with their 
grooves, are seen below the base of the pointer. Each 
groove receives a projecting piece, which, as it moves. 
actuates the pointer. 

The travel of the wand is effected by a feed screw 
exactly as a slide rest in a lathe is worked. On the rod 
supporting part of tne weight of the carriage, with its 


solving a pound of green soap in three pounds of tar 
and slowly adding a solution of a little over three 
ounces and a half of either potash or soda in three 
pounds of water. At the time of using, one part of the 
sirupy liquid thus formed is added to nineteen parts of 
water, forming a five per cent solution of pixol, and it 
is used of this strength for disinfecting linen and for 
washing the hands; for the disinfection of dejecta ten 
‘er cent solution is recommended. Such a solution 


shown in the small figure, the girders with this con- 
struction, being preferably placed parallel with each 
other, and a tie beam or bar extending between the 
ends of the arch, thus increasing the sustaining power 
of the floor. 

The advantage in this system of construction is that 
any kind of bricks or partition blocks, hollow or solid, 
may be used, but the hollow ones are preferable, on 
account of their lightness, 
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switch-shifting rollers and pointer, are two collars, one 
at each end, which, when struck by the carriage, shift 
the belt so as to reverse the feed. Thus as long as the 
machinery operates, the pointer moves back and forth, 
from right to left, and.reversing from left to right, 
along the line of the letters, the pantagraph attach- 
ment causing it to follow their outline exactly. 

Behind the apparatus is a double switchboard, 
whose surface above and below is traversed by two 
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rollers. Spring jack pins, operating vertically, actuate 
a series of switches, one for each lamp, and turn the 
lamps on and off, one at a time. Two rollers, set one 


slightly in advance of the other and pressing against | 


the upper and lower surface of the double switchboard, 
operate the spring jack pins. 
to the right, the roller underneath, which is in the rear 


of the upper one, as referred to the direction of travel. | 


presses up the spring jack pins, closes the contacts, and 
lights the lamps one by one. The pins are so placed 
with relation to the mechanism that as the pointer 
points to a lamp, it is lighted or extinguished. When 
the end of the letter Ois reached, the belt-shifting 
mechanism comes into play, the rotation of the feed 
serew is reversed, and the carriage begins to come 
back. As it does this, it will jbe seen that the upper 
roller becomes the rear one. It presses down, one by 
one, the spring jack pins, opens the contacts, and ex- 
tinguishes the lamps, each lamp being extinguished as 
the pointer points to it. The effect of this is that the 
pointer seeins to write and obliterate the name in its 


As the pointer moves | 


OF HONOR. 


homes. The glory of this unique creation is almost 
beyond description, and whether it be viewed in broad 
| sunlight or at night under the glare of the electrical 
search lamps it never ceases to charm. The unity and 
| harmoniousness of design exhibited by the buildings 
which fringe the Grand Basin testify to the rare skill 
of the architects, while the exquisite proportion of the 
various buildings makes the Court of Honor at once a 
trium ph of elegance, syminetry and dignity. 

The lower or lake end of the Court of Honor, illus- 
trated herewith, which is terminated by Mr. C. B. 
Atwood’s highly effective peristyle, probably affords 
the finest single view on the grounds. At the extreme 
right will be seen the end pavilion of the Agricultural 
building crowned by one of the horoscope groups. 
Beyond is the Casino, which is at right angles to the 
‘peristyle. Although the Casino fell into financial 


THE WORLD’S COLUMBIAN EXPOSITION—THE COURT} ings. 


At the left in our engraving, one corner of the 
Manufactures and Liberal Arts building will be no- 


Within the last few months the Court of Honor | ticed. Directly in front is one of the six Roman 
has become a household word in millions of American | rostral 


pillars, whose tapered shafts are decor- 
ated with the representations of prows of captured 
galleys, and which are surmounted by statues of Nep- 
tune. It is a pity that this great dream of beauty 
could not be made permanent, but it will live for 
years in the minds of the millions of visitors who 
gazed upon its unparalleled magnificence, and in 
the photographs and engravings of illustrated his- 
tories. 


——_————\o+ 0+ _________ 
Reptiles and Insects in the Philippine 
Islands. 

The British consul at Manila, in his report on the 
Philippine Islands for last year, says: The reptiles and 
insects are various and abundant. Crocodiles are 
found in most of the deep rivers and uncultivated 
tracts. Enormous lizards, frogs, snakes, crabs, centi- 
pedes, huge spiders, ants, cockroaches, mosquitoes, 
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THE WORLD'S COLUMBIAN EXPOSITION-THE COURT OF HONOR. 


travel, and as the pointer is visible to the audience, 
many wise conjectures are made as to its operation, in- 
duction and all sorts of mysterious powers being in- 
voked to account for the mystery. 

The larger figure of the cut shows the general dispo- 
sition of the apparatus, while the arrangement of the 
spring jack pins pushed up and down by one or the 
other roijler, throwing the lamps in and out of action, 
is shown in section in the smaller figure. The pins are 
arranged diagonally, so as to secure the pushing up or 
down of them in systematic progression. 


_ r+ 0 


New Coal Vein in Mexico. 


An extensive vein of coal has been discovered 18 
leagues from Pachuca—the present terminus of the 
Mexican Central’s Tula-Pachuca branch line. The 
coal is said to be of good quality, as shown by ail the 
tests. 
the difficulties with which this company has had to 
contend. The opening up of extensive coal deposits 
anywhere near its line would therefore mean an impor- 
tant reduction in the operating cost of the property. 


The lack of cheap coal has always been one of | 


difficulties several times, still many can look back 
upon the Casino with pleasant memories of the hours 
spent in rest and refreshment under the hospitable 
roof. The Casino matches the Musie Hall, which is at 
the other end of the peristyle. The peristyle is com- 
posed of forty-eight columns, twenty-four on either 


side. These columns are symbolical of the States and 
Territories. It is two hundred and thirty-four feet 


from each corner building to the grand Columbian 
Arch, which is surmounted by a quadriga representing 
“The Triumph of Columbus.” The chariot is drawn 
by four mettlesome horses held in check by two 
women. Mounted heralds on each carry banners. 
In front of the arch on an isolated pedestal rises the 
heroic statue of the Republic, which is a masterpiece 
of the sculptor, Daniel Chester French. 

The statue is sixty-five feet high and rests on a 
pedestal thirty-five feet in height. This bold creation, 
which is of a rugged and almost archaic type, worth- 
ily embodies the spirit of the New World. It is not 
altogether an independent work of art, but it is 
intended primarily as a piece of architectural sculp- 
ture, and is a complement of the surrounding build- 
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beetles, etc., abound, more or less, everywhere. In 
the dry weather the trees around Manila are quite 
illuminated with fireflies. With insects in the house, 
however, one is less troubled than in most tropical 
countries, owing, it is said, to the predominance of the 
lizards and ‘‘chacons,” which devour them, and which 
swarm sometimes on the ceilings by lamplight, and 
are quite harmless, while beneficial. There are huge 
pythons in the interior of the forests and various 
poisonous snakes in the fields and woods, some of 
which have a deadly bite, but people may pass their 
lives here without seeing a snake. -Although a harm- 
less species, the ratsnake frequently takes up his lodg- 
ing under the roof, and only makes his presence known 
by the squeals of the rats which he seizes. The ants, 
white and red, and others, and the cockroaches and 
mosquitoes are more troublesome and destructive. 
Against the white ants precautions have to be taken 
by putting the legs of tables and sideboards into 
basins filled with water to prevent the insects climbing 
up and attacking articles of food. The destruction of 
wood by the white ants is something incredible—none 
but the hardest fibers withstand their ravages. 
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Meteor at Ogdensburg, N. Y. 
To the Editor of the Scientific American: 

Friday afternoon, October 20, in the vicinity of 5:20 
o'clock, a brilliant meteor passed across the sky. I 
first noticed it nearly overhead, perhaps a trifle east of 
the meridian, and moving in southerly direction, or a 
little east of south, I should judge. 

Although it was daylight, the meteor appeared 
larger and fully as bright as Jupiter does in the eve- 
ning. 

It had a pointed ‘‘ tail” or train, apparently three or 
four times as long as its diameter, which looked likea 
flame, partly broken up by particles or sparks. 

I send this, as perhaps you will hear of this traveler 
from other parts of the country. R. 

Ogdensburg, N. Y., October 21, 1893. 


a 


Home-made Storage Batteries. 


To the Editor of the Scientific American: 

An article appeared in the SCIENTIFIC AMERICAN of 
this year describing the manufacture of a storage bat- 
tery that induced me to undertake the manufacture of 
one, and perhaps the many readers of your valuable 
paper would like to know how I succeeded. 

I_ made two cells, each composed of eight 6 by 8 
plates. I rolled my plates out of old tea leac! inelted 
intoabar. This lead is remarkably pure and soft, and 
easily worked. I roughened the plates and coated 
them with red lead made into a paste with water, and 
when they were dry I wrapped them with strips of 
muslin to hold red lead in place until it could be re- 
duced in the ‘‘ formation.” I did not use sulphuric 
acid to mix red lead with, as itis not necessary and is 
bad for hands and clothes. 

I used ordinary gravity glass jars for my cells and 
connected the cells in series, using a ten per cent solu- 
tion of sulphuric acid (commercial) by measure. I 
charged the twocells at once by a current from six cells 
of gravity battery, arranged in series. Charged for 
eight hours and then discharged storage cells through 
ten ohms resistance. Then charged in opposite direc- 
tion and discharged through resistance again; then 
kept charging and discharging in opposite directions 
for about ten days, when the cells were in good con- 
dition. I never have used more than six gravity cells 
to charge with and now keep charging current on all 
the time. 

I use the cells toactuate my dental mouth lamp and 
plugger, and am making a motor to run my dental en- 
gine. The current from the two cells is strong enough 
to melt four inches of No. 20 iron wire and heats a 
platinum cautery wire white hot. 

The manufacture and charging of a storage battery 
presents no difficulties, and its efficiency and power are 
remarkable, making it “* the battery ” par excellence. 

Palmer, Neb., October 9, 1893. M. 


Instantaneous Photography. 
BY CAPTAIN W. DE W. ABNEY, C.B., D.C.L., F.R.S. 

If any point in an object is represented by a disk 
about ;3, of an inch in diameter, it is sharp to the eye. 
If, therefore, all movement of the object can in the 
image be confined to this amount, it will appear sharp. 
Now, with a hand camera, the focus of the lens is 
usually about 54 inches—let us say 6 inches. At 50 
feet off, therefore, an object may move through 1 inch 
and still appear sharp—that is, the motion during the 
time of exposure may be that amount. Say that the 
time of exposure is -, second, it isevident that the ob- 
ject at 50 feet off may move at therateof 50 inches— 
say 4 feet—a second to fulfill the conditions. Now, a 
man may walk two steps of 2} feet each in a second, 
and supposing he moves uniformly across the view, he 
would just move a Jittle too quickly. Let him be 100 
feet away, and he would be well within the limit laid 
down. If he were approaching or receding from the 
camera, of course the circumstances are changed, and 
the movement he makes in regard to the plate would 
bea slight up-and-down motion, and no movement 
would be perceived until he was quite close to the 
operator. 

Let us take another example--an express train going 
about 40 niles an hour. During 1 second it moves 
about 6Vfeet. If it be desired totake this at a distance 
of 100 feet away while rushing across the field of view, 
it is not hard to see that a movement of 60 feet would 
require a rapidity of exposure of 7}; of a second. If it 
be taken at a distance of 750 feet, it would fulfill the 
required condition with an exposure of s, of a second. 
Express trains have been taken, but asa rule they are 
coming in a marked degree toward the operator, 
which immensely reduces the apparent motion. The 
motion of a breaking wave is small comparatively, 
and it will be found that for pictures of this descrip- 
tion ;4 second is not too small an exposure with a lens 
such as is used witha hand camera. It must not be 
inferred that this is reeommended, but only that such 
ean be given without any great loss of sharpness. For 
street views the shortness of exposure should only be 


|limitea by the rapidity of the plate and the ratio of 

the aperture of the stop to focal length that can be 
| secured. There are scarcely any shutters which expose 
more rapidly than the 7, of a second, though, of course, 
there are some; but none that the writer has used is 
less than the ;z3,; of a second, and this is a very rapid 
rate. This only applies to shutters at the lens itself, 
and not to those next the plate. These last can be 
made to expose any part of a plate to almost any 
small fraction of a second by narrowing the slit which 
passes across it. 

When instantaneous views are taken with lenses of 
longer focus, of course the limit of motion in an object 
is narrowed down proportionally; that is to say, with 
a lens of 12 inches focus the distances given in the 
exainples must be increased proportionally, or doubled. 
This shows that in the quarter-plate picture it is more 
easy to secure sharpness than in, say, a whole-plate 
picture, since the focal length of the latter is, as a rule, 
longer than that of the former. 

We may as well give a ruleto find what motion is 
allowable. Divide the distance of the moving object, 
in feet, by the focal length of the lens in feet, and di- 
vide the product by 100. and it will give the result in 
inches. Thusif an object is 90 feet away from the 
camera, and the focal length of the lens is 12 inches (or 
1 foot), the object may move °% by zt, or #% inch 
during exposure. 


To ascertain if the shutter is suffi- 
ciently rapid to be within the limit, divide the allow- 
able movement in feet by the rate of movement in feet 
per second. Thus, with the above, if the object were 


moving 10 feet a second, the speed of shutter required 
9 


would be 


= zo Of a second, or about 74, of a 


second—a time too small for most shutters. If sharp- 
ness be required with a shutter exposing ; of a 
second, the object should be taken at 15° x 90 feet, 
234 feet off, or in round numbers 80 yards off. 


English the World-Speech. Pe 

The advocates of English as the universal language 
have received a coadjutor from an unexpected quarter. 
There recently appeared in the Prewssische Jahrbuecher 
an article from Dr. Schroer, advocating making the 
study of English obligatory in the schools. 
assigned for this are more interesting than the pro- 
position itself. The need of a universal language has 
long been felt. The effort to introduce Volapuk was 
arecognition of this, but Dr. Schroer condemns any 
attempt to construct an artificial world-speech. A 
language, he says, without historical development, 
literature or linguistic relations will not be studied by 
any considerable number of people until it becomes 
universal, and hence it cannot become universal at all. 
This means that if we are to have a universal language 
it must be chosen from existing languages, and of 
course from the number of those that are widely dif- 
fused and spoken by great civilized nations. 

Attempts to introduce artificial languages are not 
only hopeless, but they are unnecessary, for, says Dr. 
Schroer, there is already a universal language, and 


‘| that is English. But in what sense is English a uni- 


versal language? It is, savs Dr. Schroer, one which, 
by its spread over the whole earth and by the ease 


so far in advance of all others that neither natural nor 
artificial means can deprive it of its assured position as 
the future means of international intercourse. He, 
therefore, concludes that ‘‘the English language is the 
world-speech, and will, to all appearance, become more 
and more so every year.” 

This tribute to the English language is the more im- 
pressive because it emanates from one who has no 
bias in its favor from its being his mother tongue. 
The statements which he makes are fully borne out by 
facts. The language is spoken by the richest and most 
powerful commercial ration of Europe, in the greater 
part of North America, in the Sand wich Islands, India, 
South Africa and Australia. Since the beginning of 
the nineteenth century the number of English-speaking 
people has grown from 25,000,000 to 125.000,000. There 
isno prospect of any check to the progress of this 
triumphant tongue. It may be added that the study 
of English gives access to incomparably the richest 
literature in the world. Its claims to the primacy are 
so eminent and evident that even foreigners acknowl- 
edge them. It affords a practical and easy way to the 
attainment of the great desideratum of a universal lan- | 
guage.—Louisville Courier-Journal. 

= See ee 
Oil Versus Coal. 

Mr. Stone Burbury, of Cowes, Isle of Wight, owner 
of the yacht Venture, which was fitted with steam ma- 
chinery, has had this removed and replaced with an | 
oil engine, made by Messrs. Vosper & Co., of Ports- | 
mouth. The vessel would not before steam against the 
strong tides in the Solent, but does so now with ease; 
she could also only conveniently carry sufficient coal ' 
for six hours, but is now fitted for running forty-eight | 
hours. The oil tank is also placed in a space which | 
was before quite useless, therefore taking up no availa- 
ble room.—Industries. 
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The reasons ; 


with which it may be learned, has reached a position | 


The Earth in Space. 

There is a curious fascination in putting side by side 
the myth and science of astronomy. The old legends 
of the sun and moon, of earth and sky, of beaven and 
the stars, tell us of the selfsame objects whose place 
and size, whose weight and nature, astronomers are 
chronicling to-day. The difference is great indeed be- 
tween the guesses of early times and the methods of 
modern science ; nowhere else, perhaps, is the contrast 
seen so well between the infancy and the maturity of the 
mind of man, and no part of astronomy shows it soclear- 
ly as that which tells of the earth’s place in the universe. 
To the Greeks, eight centuries before Christ, the earth 
was flat, surrounded by the sea, and covered by the 
canopy of sky, which is the floor of heaven, the abode 
of the Olympian gods. Greece was at the center of the 
earth, and Delphi at the central point of Greece. As 
to other worlds scattered through the sky depths, 
science has lately been learning much ; something of 
their nature, their number, their distance is constantly 
being learned, while the way is being prepared for 
gaining some real insight into the relations of the stars 
among themselves, and for fixing our own position in 
regard to other suns and systems than our own. 

We have to invent a new measure for talking of their 
distance, since, finding miles too small, we talk of 
‘light years,” which means the distance that a ray of 
light, traveling some hundred and eighty-six thousand 
miles a second, would traverse in a year. Before we 
get too used to talking of light years, it may be well to 
try to get a notion what a light year really is. It 
means a journey that would take an express more than 
eleven million years It means a velocity that the 
periphery of a gigantic flywheel one hundred miles ii 
diameter could not keep up with, though it made five 
hundred revolutions in a second. It means a distance 
traversed in one second that sound will not pass over 
in ten days. And thisis the unit for the quantities 
that modern astronomy deals with when treating of 
the distribution of stars in space. Sometimes one 
hears a cubic light year spoken of; that is, an imagi- 
nary cube with each side a light year long. It was 
long after men saw how to measure the distance of the 
stars before they succeeded so as to feel much confi- 
dence in the results obtained ; but now the distances 
of a few stars are known with comparative accuracy 
and certainty, many measures having been made that 
probably come within twenty or thirty per cent of the 
truth. 

The nearest star that has been found is Alpha Cen- 
tauri, with a distance of 4% light years. Probably next 
in order is a small star, numbered 21,185 in Lalande’s 
catalogue. It is about 64% light years off, while 61 
Cygni, the most frequently measured of any star, is 
about 7 to 74 light yearsoff. Butlet us take our near- 
est neighbor and try tosee something of the isolation 
of our solar system in space. Let us try to conceive of a 
sphere of which the sun is center, with a radius of 4°35 
light years, so placing our nearest stellar neighbor on 
its cireumference—translated into the more familiar 
unit, its diameter is over fifty billion miles and its cubic 
contents nearly three hundred and fifty cubie light 
years, or seventy thousand sextillions (7 with 40 
ciphers) of cubic miles, for a cubic light year is rather 
;more than two hundred sextillion cubic miles. Here 
is isolation indeed. The sun, with all its vastness, does 
not fill one two hundred-thousand-trillionth (2 with 23 
ciphers) part of the sphere that has our nearest stellar 
neighbor on its surface. The gigantic volume of the 
sun in such a space is like an isolated shot containing 
but one-half of a cubic inch immersed in the whole 
water of the sea, while a little speck, less than the t wo- 
millionth of a cubic inch, suspended in the three hun- 
dred and seventy-three trillion gallons of thesea would 
| represent the earth suspended in the sphere, the radius 
of which reaches only to the nearest star. 

Did we set the pole star at the limits of our space 
sphere, the volume of the sphere would be three 
thousand times as great; and the sun must be thought 
of as occupying the six-thousandth part of an inch in 
the four hundred million cubic miles of sea. Were 
Vega, at a distance of ninety-six light years, on the 
boundary of our sphere, the space that reaches to our 
nearest neighbor must be increased ten thousand times 
in volume, and the earth becomes a difficult micro- 
scopic object in the vast abyss of sea. These are all 
stars whose distance has been measured with more or 
less accuracy ; but there are other objects more remote 
that have defied all attempts to measure them—in 
literal fact, they are immeasurably remote distances. 
The figures given here toshow the position of the earth 
in space are wholly paltry and inadequate compared 
with the (as yet) unknown reality. Much has been 
learned and the way prepared for yetgreaterad vances. 
Man has dethroned himself from the chief position in 
the universe, has seen his world cease to be the center 
round which all else revolves ; has recognized his abode 
as the tiniest imaginable speck in space ; man— 


Who sounds with a tiny plummet, who scans with a purblind eye, 

The depths of that fathomless ocean, the wastes of that limitless sky 
—yet has a longing to penetrate still farther through 
the star depths to win yet other secrets from the mys- 
teries of space.—Prof. Wm. Schooling, Knowledge. 
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Willow Farming. 


A new industry has been established in St. Louis 
county near the little town of Allenton, thirty-six 
miles west of the city of St. Louis, on the Missouri and 
Pacific and St. Louis and San Francisco railroads, 
which, if successful, will furnish employment to thou- 
sands of unemployed laborers. The enterprise is for 
the cultivation, on a large scale, of willows suitable for 
the manufacture of willow ware. 

A description of the process through which the wil- 
low goes in its various stages of cultivation, harvesting 
and preparation for the factory, as given by the St. 
Louis Globe-Democrat, is interesting. The willow plant 
is obtained by cutting up live willow twigs twelve 
inches long. These are sharpened at one end and 
planted in rows by thrusting them into the ground 
to the depth of six or eight inches. As soon as the 
plants begin to sprout, the work of weeding and culti- 
vating should begin and be kept up until the crop is 
laid by, the same asin the cultivation of corn. The canes 
ripen in the fall, when the frost strips them of the leaves 
and turns the barE a glossy brown color. When ripe, 
the willows are, under favorable circumstances, from 
ten to twelve feet in length. They are then cut and 
tied in bundles like rye, carted to the hothouses, where 
they are subjected to a sweating process, which softens 
and bleaches the bark, which is then easily peeled off 
by dragging them through a little machine made for 
the purpose. Another process is that of steaming the 
willows, which is much quicker, requiring only a few 
hours, while the former requires a month, but is not 
so desirable, as the willows are discolored to some 
extent and thus rendered less valuable for fine work. 

The willow plants last about twelve years, after 
which they are grubbed up and the ground replanted. 
The plant does not attain its full growth until the 
second year, as the greatest part of its energy is spent 
the first year in making roots. 

It is estimated that under the most unfavorable cir- 
cumstances an acre of properly cultivated willows dur- 
ing the first three years will produce from 8,000 to 5,000 
pounds of peeled willows, ready for market, the price 
of which is ten cents per pound, wholesale. 

Taking the lowest estimate of the produce of one 
acre, 3,000 pounds, at the lowest market price, six cents, 
the marketable value of the product of one acre is $180. 
The cost of planting, including plants and labor, is $40 
per acre. The highest estimated cost of cutting, haul- 
ing, steaming and peeling is about $50 per acre, mak- 
ing a total expense of $90 per acre, and leaving a pro- 
fit of $90 per acre on the raw materials the first year. 

a 

AMERICAN HISTORICAL EXPOSITION IN MADRID. 

A recent number of Za Ilustracion Espanola y 
Americana pictures these vases, called huacos, on ac- 
count of having been found in the huacas or Peruvian 
sepulchers. They were found in the necropolis of 
Gran Chimu. The reader will discover the strange 
resemblance which exists between the productions of 
the precolwubian civilization in America and that of 
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oriental Asia, a resemblance that is recognized by all 
learned men, but has never been explained. 


A GEOMETRICAL EDUCATIONAL APPLIANCE. 

A device designed to facilitate the work of teachers 
of geometry, and which has been patented by Mr. 
Newton Z. Fulton, is represented in the accompanying 
ilJustration. It consists of a cubical shaped box of 
novel construction, and designed for use as a recepta- 


FULTON’S CUBE BOXES FOR EDUCATIONAL PURPOSES. 


cle for the various models of plane and solid geometric 
forms, such as cylinders, cones, cubes, pyramids, 
globes, squares, triangles, ellipses, parallelograms, ete. 
The top of the box proper is made to fit within its 
sides, so as to be flush with their upper edges, and it 
has a flush or non-projecting handle or pull. On the 
outer walls of three sides of the box are hinged sec- 
tions which when folded forin a perfect cube of larger 
size than the box, and the sides have also other hinged 
sections which, by being movable, may be used to 
illustrate the principles of square and cube root by the 
segregate character of the aliquot parts of a square 
or cube. The hinged sections are provided with lock- 
ing devices, whereby all the parts are connected to- 
gether and not liable to be detached and lost, and an 
external handle affords convenient means of carrying 
the box. 

Further information relative to this improvement 
may be obtained of Mr. D. J. Splane, Crested Butte, 
Col. 


—_——_ e+ Oo 
How to Keep Cider Sweet, 

Pure, sweet cider, that is arrested in the process of 
fermentation before it becomes acetic acid, or even 
alcohol, and with carbonic acid gas worked out, is one 
of the most delightful beverages. The following scien- 


tific method of treating cider will preserve its sweet- 


ness : When the saccharine matters by fermentation 
are being converted into alcohol, if a bent tube be 
inserted air tight into the bung, with the other end ina 
pail of water, to allow the carbonic acid gas evolved 
to pass off without admitting any air into the barrel, a 
beverage will be obtained that is fit nectar for the gods. 
A handy way is to fill your cask nearly up to the 
wooden faucet, when the cask is rolled so the bung is 
down. Geta common rubber tube and slip it over the 
end of the plug in the faucet, with the other end in the 
pail. Then turn the plug so the cider can have 
communication with the pail. After the water ceases 
to bubble, bottle or store away. 

—>+- o> oe 

How Mail Clerks Assist the Memory. 

The railway postal clerks have a unique method, 
says a contemporary, for learning the routes on which 
post offices are located. ‘Take, for example, the State 
of Pennsylvania, in which there are over 5,000 offices. 
The prospective mail distributer buys a quantity of 
blank cards--about the size of the ordinary visiting 
card—and on each of these he writes the name of an 
office. On the back of the card he writes the name of 
the route by which the office is served with its mail. 
Taking in hand a package of these cards—say from 50 
to 100—he goes over them one after another studiously, 
looking at the back each time and getting the name 
and route clearly associated in his mind. The second 
time he goes through the pack he finds that he knows 
the half of the route by reading the name of the office. 
It is a dull student who upon going over a pack of cards 
a dozen times does not know them thoroughly. The 
method is so simple and such an aid to memorizing 
that it is adopted by all railway mail clerks. By it 
clerks have been known to memorize a State like 
Pennsylvania inside of two months. 

On all large routes clerks work but half time, the 
other half being devoted to rest and study. The mail 
clerk at home, continually reminded of coming exam- 
inations, carries his cards wherever -he goes, conning 
thei over at every opportunity. One demonstrative 
clerk on the New York and Pittsburg R. P. O. is 
famed for having learned the State of Ohio in four 
days. As he shuffled over his cards he walked from 
garret to cellar, and vice versa, from dawn until the 
shades of twilight fell. On the fourth day he went to 
the examiner’s office and separated Ohio without an 
error. 

It is related that the wife of a postal clerk adopted 
the ecard method for increasing her vocabulary in 
French. On one side of the cards she wrote the French 
word and on the other the English equivalent to be 
learned. Another lady, hearing of this, used the same 
system successfully for learning mythology, placing the 
word ‘‘ Mars,” for instance, on one side of the card and 
“war” on the other. The method has so many advan- 
tages over the old and tedious way of learning 
from the pages of a book that it might be utilized with 
advantage by teachers in search of new methods of 
imparting instruction. 
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RECENTLY PATENTED INVENTIONS. 


Engineering. 


STEAM PRESSURE GAGE.—Henry Rau- 
ser, Charles Wieber, and Alexis Sokoloff, Moscow, Rus- 
sia. This gage consists of two communicating tubes open 
at their upper ends and partially filled with mercury or 
other suitable liquid, while a float-controlled valve of 
peculiar construction is adapted to regulate the admission 
of steam to one of the communicating tubes, whereby a 
pressure is exerted at intervals upon the surface of the 
liquid, causing the latter to rise in the other communi- 
cating tube and indicate the steam pressure on a prop- 
erly graduatedscale. The parts of the gage are designed 
to be subjected to slight pressure, while the gage will be 
very reliable and sensitive in operation. 


HYDRAULIC STEERING APPARATUS.— 
Charles S. Irwin, St. Joseph, Mo. This apparatus com- 
prises two single-acting pumps mounted on the boat, and 
having inlet and discharge pipes leading to common 
openings in. opposite sides of the boat, one pump dis- 
charging on one side while the other is drawing in water 
from the opposite side, whereby the ejection as well 
as the suction will assist in the steering. The apparatus 
is designed to be of simple and durable construction and 
most effective in operation. 


Railway Appliances, 


SAFETY FENDER FOR STREET CARS.— 
Henry S. Robins, Philadelphia, Pa. This device consists | 
of a frame adapted for pivotal connection with the car, 
a yielding body portion having a spring connection with 
the frame, the forward portion of the body extending 
beyond the front edge of the frame, and the frontedge 
of the body having a cushion, while a yielding partition 
extends across the body. The improvement is especially 
designed for cable and electric cars, and is capable of 
application to the front or the rear of the car. Itis 
adapted to catch up and sustain without injury a person 
who may be standing in the track of a moving car, and 
when not in use may be folded up to occupy but little 
space. 


SaFETY ATTACHMENT FOR STREET 
Cars.—Carl E. Baggesen, New York City. This is a 
fender, guard, or track cleaner, which may be folded be- 
neath the end of the car when not in use. It consists of 
aswinging operating frame, swinging from the dash- 
board, in combination with an extensible and contract- 
able carrier apron beneath the end of the car and con- 
nected with the frame. The carrier apron comprises a 
lazy-tong frame and frabric cover, with springs for ope- 
rating the frame and a spring roller to wind the fabric. 
The carrier apron is projected forward when the operat- 
ing frame is touched by a person or object on the track, 
one being thus caught and carried in front of the moving 
car. 


RAILWAY SysTEM.—Lina Beecher, Ba- 
tavia, N. Y. This system comprises longitudinal sleep- 
ers supporting a single line of track rails, on which run 
vertical wheels journaled on the car, while flanged hori- 
zontal wheels run upon the faces of guard rails extend- 
ing outwardly from the sleepers. The construction is de- 
signed to be very strong and inexpensive, permitting also 
of the use of rolling stock of low cost, while providing 
for the running of the cars with absolute safety. 


FLUID PRESSURE BRAKE.—Alexander 
H. Moyes, Ogden, Utah. This invention relates to the 
Westinghouse type of air brakes, providing a quick and 
positive action for applying and releasing the brakes. 
The improvement comprises an auxiliary air cylinder and 
air reservoir, through the ends of which extends a brake 
rod having pistons on its ends, a pipe connecting the 
train pipe with the outer end of the cylinder, with vari- 
ous other novel features. The arrangement is such that 
the auxiliary reservoir is always charged with air pres- 
sure to actuate the brake mechanism, to apply the brakes 
quickly as soon as air is released from the train pipe. 


SarETY HinGE SwitcH FRoG. — 
Joseph E. Dunlevy (care of Dr. J. M. Reynolds), Mem- 
phis, Ind. The frog switch devices proper, according 
to this invention, comprise two base sections, one at 
each side of the main rail, one being a long and the 
other a short section, the upper faces of which are in 
different horizontal planes. The construction is such 
that the main track is at all times left free from joints 
or splices at the frog, permitting trains to pass at as 
high arate of speed and withas much safety as at any | 
other point on the line. The improvement also. facili- 
tates the siding of trains in a safer and simpler manner 
than is now customary. 


Electrical, 


ELECTRODE.— Farnham M. Lyte, 60 
Tinborough Road, London, England. This invention 
relates to the carbon electrodes used in the electrolytic 
decomposition of metallic chlorides or other metallic 
haloids in a fused condition. Combined with a hollow 
carbon electrode closed at the bottom and open at the 
top isacore of metal or alloy which is fusible at the 
same or a lower temperature than the salt to be decom- 
posed, so that the core will melt, and in the fluid state 
make intimate electrical contact with the carbon of 
the electrode, but will exert no bursting strain thereon. 
The terminal of the electrode is put in electrical com- 
munication with the fusible core by a conducting rod dip- 
ping into the fusible core, but entirely free from the 
carbon. By this means the thickness of the carbon 
to be traversed may be so much reduced, and the resist- 
ance so diminished, that the current will easily traverse 
the carbon throughout its whole area, thereby enabling 
electrodes of considerable length to be used. 


ConNnEcTOR.—Charles Bell, Strouds- 
burg, Pa. This is a device for mechanically and elec- 
trically connecting the ends of electric light and tele- 
graph wires, etc. It consists of two longitudinally 
grooved pieces connected by a clamping screw, one of 
the pieces having holes coincident with the groove for 
receiving the angled ends of the wires, and the other 
piece having a notch for the release of such ends. 


Mechanical, 
PLANE GuIDE.—John McKnight, Fred- 


ericton, Canada. ‘'I‘his device has jaws by which it 
may be readily attached to a plane of any size, and 
one of the jaws is an adjustable arm carrying a longi- 
tudinally and laterally adjustable guide block, by which 
the plane may be made to edge a board perfectly true 
and square, or plane the edge on any desired bevel. 
The device is very simple and cheap, and its parts may 
be cast. 


SANDPAPER WHEEL OR ROLLER.— 
Frederick H. Stubbe, New York City. This invention 
comprises a cylindrical shell with a longitudinal slot, 
and two clamping bars in the heads of the shell to 
clamp the sides of the paper, the bars having at their 
ends beveled heads to be engaged by nuts screwing 
at the end of one of the bars to move the latter toward 
each other for clamping the paper. The improvement 
permits of conveniently spacing the sandpaper in 
position and drawing it tight around the shell, while 
also allowing of its ready removal when worn out. 


Miscellaneous, 


NEGATIVE AND SCREEN HOLDER.— 
James Scouler, San Francisco, Cal. A simple yet ef- 
fective invention for holding and adjusting a screen 
plate used in making half-tone photo. negatives for 
printing purposes, with reference to the sensitive plate. 
The usual rabbeted frame for holding the sensitive 
plate is provided with special wires and pins for pre- 
venting the glass sensitive plate from coming in contact 
with the wood, while on the opposite side or face at 
each corner are pivoted spring buttons, which, after the 
screen plate has been placed in position in front of 
the sensitive plate, are rotated inward, and hold the 
screen securely at each of its fourcorners. The screen 
can bereadily adjusted at different distances from the 
plate by means of bars or rods inserted in special re- 
cesses provided therefor. The quick adjustment of 
the screen and the facility with which it is held in 
position are the chief merits of the invention. 


AIR VALVE.—Alfred T. Neilson, Jer- 
sey City, N. J. This isa device especially adapted for 
use on pneumatic bicycle tires. It has a valve casing to 
screw on the nipple, the casing having conical cham- 
bers in opposite ends connected hy a bore, a conical 
valve being held in the inner chamber, and having ports 
in its base, while there is a conical valve in the outer 
chamber and a screw cap to close the outer end of the 
casing. By this improveinent air may be easily pumped 
into the tire, a temporary check preventing any escape 
while the pump is being disconnected, and when finally 
adjusted the valve is absolutely air tight. 


STREET SWEEPER.—Charles Gurney, 
Brooklyn, N. Y. This isa machine which is adjustable 
in its working parts, convenient to control, and de- 
signed to be especially reliable and effective in service. 
By its forward movement over a roadbed, when the 
brushes are in contact therewith and adjusted to re- 
volve, the dirt is first swept from the gutter toward the 
center of the road, and the windrow thus produced is 
swept upon elevator buckets and discharged into a car 
held on the machine, the car being carried upon the 
sweeper to some point for removal to be unloaded or 
dumped. 


STAMP VENDING MACHINE.—Williain 
H. Kaltenbeck, Middlesborough, Ky. ‘his is a ma- 
chine especially designed to sell postage stamps. It is 
not likely to get out of repair, and upon dropping in 
its slot certain coins delivers a quantity of postage 
stamps of equal value, the machine being also arranged 
to make and return change when necessary. The 
machine has a holder for a ribbon of stamps, in con- 
nection with a coin-controlled feed mechanism for forc- 
ing the stamps through a delivery slot, a number of coit 
chutes delivering their coin on the controlling mechan- 
ism of the feed, and various other novel features. 


REPEATING AIR GuUN.—Elmer E. Bai- 
ley, Philadelphia, Pa. This is an improvement upon 
guns whose magazine tube is traversed by a small firing 
tube or barrel through which large shot or small bul- 
lets are projected by an air jet, the air being com- 
pressed in a chamber by a reciprocating spring-actuated 
piston. The invention covers a novel mechanism 
adapting the air compression cylinder to reciprocate, to 
alternately open and close the passage into which the 
shot are delivered from the magazine. and to force the 
shotinto the firing tube preliminary to their ejection by 
the air blast. The improvement is designed to lessen 
the cost and improve the efficiency of this class of guns. 


Facine Buitpines.—James W. Gra- 
ham, Old Fort, N.C. For the facing of the walls of 
buildings with ashlar tiling, terra cotta, etc., this inven- 
tion provides simple and inexpensive means of secur- 
ing thin plates or tiles in place, consisting of a metal- 
holding strip having a pointer flange and a base flange, 
the latter having a number of slots to receive fastening 
nails or screws. 


Srove.—Albert W. Alger, Kansas City, 
Mo. Thisis a stove which is cheap to make, and de- 
signed to be very economical of fuel, while affording 
greatly increased heat radiation. It is preferably cylin- 
drical in shape, with a fire box at one end and a smoke 
exit at the other, its body being traversed by longitudi- 
nal and transverse heat-radiating flues, with end and 
side discharging apertures. It is adapted for use with 
any kind of fuel, and a gasoline or coal oil burner may 
be set on the grate. : 


LABELING MACHINE. — William H. 
Leister, Westminster, Md. A label holder or box is, ac- 
cording to this invention, arranged at the foot of an 
inclined bed on which is a paste pad, an inclined or 
curved depressible label-holding plate extending across 
the foot of the label box, while there is a curved rolling 
table behind the label holder. A very simple device is 
thus provided for nicely labeling cans, which are rolled 
over the paste pad to be coated with paste, and then over 
a bunch of labels, the upper one of whichadheres to the 
can. 


ADJUSTABLE WINDOW SEAT.— William 
Kruppenbacher, Yonkers, N. Y. This is an improvement 


in devices to facilitate the cleaning of windows on the 
outside, affording a seat adapted for ready attachment 
to or removal from a window casement, and having con- 
siderable range of lateral adjustment. ‘The device has 
a base board with a guard railing, and laterally adjusta- 
ble wings which slide in boxes and engage the window 
casement, flexible devices retaining the wings at differ- 
ent degrees of projection. 


WATERPROOF SvurIT.—Otte Van Oos- 
trum, Portland,'Oregon. This suit is mainly made of 
waterproof goods, and! consists of a jacket and trou- 
sers joined at the waistband in a waterproof manner, 
both garments when on having the appearance of the 
usual articles of theirclass. Thesleeves have elastic inner 
cuffs, and the shoes are permanently secured to the 
trousers legs, or made separate with an elastic water- 
proof connection. 


DuMPING WaAGON.—George W Har- 
rington, Pullman, Ill. An endless apron, journaled on 
rollers at the ends, forms the bottom of the wagon body, 
and from a hook on the bottom portion of the apron 
a chain extends to the whiffletree, so that when the 
whiffletree is detached from the vehicle and the horse 
moves forward, the top portion of the apron, forming the 
bottom of the wagon body, will be moved backward, 
and the load will be dumped at the rear, where the 
apron passes around the rear roller. 


Drivine REIN AND Tait HOLDER.— 
Burdine Blake, London, Ohio. This is an attachment, 
preferably made of a single piece of stout leather, and 
forming part of the harness, constituting a rein holder 
and preventing the horse from getting his tail over the 
reins. It is saddle-shaped, and has a front tongue con- 
necting with the back strap, and side tongnes for the 
brecch strap, an aperture through which the reins are 
passed, and a curved guard surface covering the tail. 


APPLIANCE FOR SPINAL COMPLAINTS. 
—Philo B. Shelden, Erie, Pa. This is mainly an adjust- 
able brace or corset, with stcel-stayed back pad, ad- 
justable crutches also having combined with them steel 
body bands or rests, while an abdominal pad or belt is 
held in place by suspension attachments, and bands or 
webs are adapted to pass aronnd the legs half way be- 
tween the knees and hip joints. The improvement 
is designed to facilitate the remedying of deformities and 
curing of affections of the spine, relieving the spine of the 
weight of the upper portion of the body, and avoiding 
the use of stiff jackets and the objections found in other 
forms of spinal corsets. 


TEMPORARY BINDER.—Charles T. Ro- 
senthal, Batesville, Ark. The covers of the book are 
connected by the usual concaved back, adjacent to 
which this binding device is located, consisting of rods 
sliding in bearings attached to opposite sides of the back 
section, while straps are arranged in pairs, so that one 


strap of each pair is rigidly attached to the bearings and ° 


the other strap of cach pair is attached to the rods and 
actuated thereby. By this means any number of leaves 
may be introduced and bound between the covers or 
readily removed therefrom without disturbing the adja- 
cent leaves. 


RENOVATOR. — Charles Karlson, Red 
Bank, N. J. This is a simple and convenient device to 
facilitate the quick and thorough removal of dust from 
upholstered furniture and carpets on floors. It comprises 
a receiving box having an open lower end engaging with 
the fibrous material to be cleaned, an inlet valve at the 
lower side within the box, an outlet valve, and a bel- 
lows. It is designed to remove dust, previously loosened 
by beating, by exhaustion of the airwhere it is applied, 
thus drawing the dust from the material to be cleansed 
and discharging it into a receptacle or at a point exterior 
to the room. 


Bust SuPPORTER.—Ludwig Lerdry, 
New YorkCity. This is a waist-like garment, preferably 
made of a woven or knit fabric, and having integral front 
pockets, to fit the form, shoulder straps, an elastic waist 
band and straps,’and a fastening device. 


CuRLING IRon.—Williain M. Cleeland, 
Great Falls, Montana. Thisis a device permitting the 
hair to be wrapped around the tube before the heat is ap- 
plied, thereby avoiding danger of burning. It has a long, 
tapering, conical tube, at one end of which are pivoted 
two wire arms and a tongue adapted to lie between them, 
the wire arms clasping the hair as it is wound around the 
tube and tongue, when a tapering heating iron with non- 
eonducting handle is inserted in the tube to heat the lat- 
ter to the desired temperature. 


Potato SLICER.--Henry B. O’Connell, 
New York City. This is a simple device designed es- 
pecially to facilitate the cutting of peeled potatoes into 
such shapes as used for making “ French fried potatoes.” 
It consists of a table in which are set longitudinal and 
transverse knife blades, over which operates a plunger 
head reciprocated by a handle lever, the head having on 
its under side blocks arranged to pass into the openings 
formed by the intersecting sets of knife blades. 


WIRE HANGER.—William Trewhella, 
Newbury. Victoria. A single piece of wire is bent at 
one end to form a hook adapted to be hung on a chim- 
ney crane, andat its other end it is bent to form a hook 
completed at its point by aright angular bend, for en 
gagement with the handle of a saucepan or other article, 
to facilitate holding the saucepan over a fire any required 
height. 


Toy OR ORNAMENT.—George H. New- 
ton, Monson, Mass. This is a device in the shape of a 
bird, the body having at its lower end a pin turning ina 
support, as in the upper end of a flagstaff, and the body 
having a cross spindle carrying wings curved to form 
propeller blades. The body is made as fiat as possible to 
hold the wings to the wind, whereby they may be re- 
volved. As a toy, children may rotate the body and 
wings by moving the device back and forth. 


Notr.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS, 


How To THINK IN GERMAN. By 
Charles F. Kroeh, A.M., Professor of 
Languages in the Stevens Institute of 
Technology. Hoboken, N. J. : Pub- 
lished by the author. 

The fundamentalideais thesameas in ‘“‘ How to Think 
in French” by the same author. The learner associates 
with his own actions day after day, as he performs them, 
the correct German sentences that describe them. No 
English comes between him and what he wishes to say 
in German. Then he is taught to vary the sentences ac- 
cording to the genius of the language. They serve as 
patterns or formulas of speech in’ which he gradually sub- 
stitutes the rest of his vocabulary. Finaliy he connects 
sentences together in allpossible ways. All the gram- 
matical difficulties of German (the declensions, the order 
of words, the command of verb form, indirect discourse, 
etc.) are taught practically in an entirely original way, by 
which the learner gradually emancipates himself from 
his dependence on English for the expression of his 
thoughts. Especial attention is called to the chapter on 
reading for a speaking vocabulary and on learning short 
stories. As a practical book to aid in quickly acquiring 
the power of correct and fluent speaking of the German 
language, this work has no equal. Every learner should 
procure it. Professor Kroch is one of the ablest of in- 
structors and this book is the concrete result of many 
years of active experience in his profession. 


UNIVERSAL BIMETALLISM AND AN IN- 
TERNATIONAL MONETARY CLEARING 
HousE, TOGETHER WITH A RECORD 
OF THE WORLD’S MONEY, STATISTICS 
OF GOLD AND SILVER, ETC. By 
Richard P. Rothwell. New York: 
The Scientific Publishing Company. 
1893. Pp. 53. Price 75‘cents. 


Coming from the editor of the leading mining journal 
of the United States, the above work is a plea for the 
continuation of silver coinage. The author believes that 
the problem with which the United States 1s now con- 
fronted could be solved by an international system of 
bimetallism. Animmense amount of labor is indicated 
by the statisticsand data contained in the text and tables. 
One interesting feature is a chronology of the gold and 
silver industry for the last 450 years. Itis not, of course, 
quite up to date, owing to recent events in British India 
and in this country, and quite possibly within the next 
few months may fail in chronicling some very important 
changes. 


BritTisH LOCOMOTIVES, THEIR HISTORY, 
CONSTRUCTION, AND MODERN DE- 
VELOPMENT. By C. J. Bowen Cooke. 
With numerous illustrations from 
sketches and diagrams by C. E. 
Jones and R. A. McLellan. Lon- 
don: Whittaker & Co. 1893. Pp. 
xvi, 381. Price $2. 

The. American railroad engineer has become fully 
awakened to the value of several details of English loco- 
motive practice. Krom the work under review numerous 
illustrations, in addition to the text, excellently present 
the ficid described. It is written, of course, entirely from 
the English standpoint. The chapters on the running of 
engines, touching on the duties of the crews, lubrication, 
packing and other details, giving the English practice, 
will be of special interest to our engineers. 


Missouri StaTE MEpIcAL DIRECTORY. 
Containing a carefully prepared list 
of physicians, dentists, and druggists, 
together with colleges, hospitals, 
medical associations and_ societies 
throughout the State. St. Louis 
and Chicago: The Medical Fort- 
nightly Press. 1898. Pp. 119. 


EsTIMATE BLANKS FOR STEAM AND HoT 
WATER FITTERS. Adapted more 
particularly for dwellings and apart- 
ment houses, sinall stores, and gen- 
eral low pressure work by either 
steam or hot water. New York City: 
Nason Manufacturing Co. Pp. 100. 
Price $1.50. 


This excellent series of blanks, dedicated to the steam 
and hot water warming fraternity, will be found very 
useful for contractors. It consists of a series of two 
pages of a repeated blank, containing the titles of the dif- 
ferent measurements to be taken and noted and other 
particulars referring to the heating of dwellings. It is, 
without question, something which, for those engaged in 
such a business on an extensive scale, would not only 
conduce to the saving of a great deal of clerical labor but 
would also tend greatly to the accuracy of the labor with 
which such work must be done. 


PALLISER’s COMMON SENSE ScHOOL 
ARCHITECTURE, ILLUSTRATING THE 
PRACTICAL AND ECONOMICAL WARM- 
ING AND VENTILATION AND THE CoR- 
RECT PLANNING, ARRANGEMENT 
AND SANITARY CONSTRUCTION OF 
ScHOOL BUILDINGS FOR AMERICAN 
C1riEs, TOWNS AND VILLAGES. By 
Palliser, Palliser & Co., architects. 
New York: J. 8S. Ogilvie. Pp. 110. 
Price $1. 

In this series of illustrations of school houses, for the 
book is little more than that, we find indicated a strongly 
accentuated departure from the old system of plain and 
unattractive school buildings. The variety of structure 
exhibited in this volume is quite striking, and for many 
of the plans quite elaborate specifications are given. The 
elevations and perspectives are in many cases very 
artistic. There is a certain amount of text on general 
topics in the line of the work, other than specifica- 
tions. 


Das ATELIER UND LABORATORIUM DES 
PHOTOGRAPHEN. By Dr. Josef 
Maria Eder, Director of the Imperial 
Institute for Photography, etc. Halle 
a. S., Germany: Wilhelm Knapp. 
1893. 325 engravings. Pp. 172. 

The book formsa supplementary volume to the Hand- 
buch der Photographie by the same author, and treats in 
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a very exhaustive manner on the special construction and 
arrangement of photographers’ studios, their dark rooms, 
washing arrangements, etc., and other furnishings and 
utensils necessary for proper working. Portable dark 
rooms, such as tents, wagons, developing hoods, etc., are 
also described and illustrated. A chapter on printing, 
and finishing concludes the interesting book. 


PHOTOGRAPHISCHES TASCHEN LEXIKON. 


By Dr. Julius Schnauss. Hallea. 8., 
Germany: Wilhelm Knapp. — 1893. 


Pp. 157. 

This valuable pocket dictionary gives the technical 
terms used in photography in German, English, French, 
and Latin. The explanation ofthe terms is in German, 
is concise and correct. The vocabularium contains the 
terms in English-German, French-German, and Latin- 
German. 


THE BooK OF THE Fatr. Chicago and 
San Francisco: Bancroft & Co. 


Those who desire to crystallize their recollections of 
the Columbian Exposition will be interested in this pub- 
lication, which, from an artistic point of view, is of ahigh 
order. The views are not confined to the beautiful ex- 
teriors of the buildings, nor to the classical splendor of the 
lagoons, but include the many art treasures, both sculp- 
tures and frescoes, and also many of the individual ex- 
hibits. The views are principally photographic “ half 
tones” and the letterpress is bold and clean. This work 
is published in quarto folios, there being in all 25,parts, at 
$1 each. Messrs. Rhule, lhomas & Co., 24 Park Place, 
New York City, are agents for this section. 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS. By Alexan- 
der Ziwet. New York: Macmillan 
& Co. 1893. 8vo. cloth. Pp. 181, 76 
diagrams. Price $2.25. 


The present work owes its existence mainly to the 
difficulty of finding a good modern text book suited to 
the requirements of the American student. The author 
is assistant professor of mathematics in the University 
of Michigan, and his aim has been to produce a text book 
for use after the student has acquired a knowledge of 
the elements of the higher mathematics; so no attempt is 
made to treat the subject other than mathematically. 


(ee Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


NOVEMBER, 1893.—(No. 97.) 


TABLE OF CONTENTS. 


. Elegant plate in colors showing a residence at Bridge- 
port, Conn., recently erected for Mr. Thos. C. 
Woodin, at a cost of $4,600 complete. Floor 
plans and two perspective elevations. An excel- 
lent design. Mr. Henry A. Lambert, architect, 
Bridgeport, Conn. 


. Plate in colors showing the residence of Clarence 
M. Burch, Esq., at Philadelphia, Pa. Two per- 
spective views and floor plans. A very attractive 
design. Messrs. Moses & King, architects, Phila- 
delphia. 


. A dwelling erected at Joliet, Ill. Perspective views 
and floor plans. An excellent design. Cost $6,000 
complete. Mr. J. C. Weece, architect, Joliet, Il. 


A suburban cottage erected at Glenbrook, Conn., at 
a cost of $3,5@0 complete. Floor plans, perspec- 
tive view, etc. Mr. E. H. Waterbury, Stamford, 
Conn., architect. An excellent design. 


ot 


Engravings and fioor plans of a suburban residence 
erected for Mr. George H. Barton, at Hartford, 
Conn. Messrs. Hapgood & Hapgood, architects, 
Hartford, Conn. A very attractive design. 


Very excellent design for a two-family house, 
erected at Bridgeport, Conn., at a cost of $4,500. 
Floor plans and perspective elevation. Mr. A. H. 
Beers, architect, Bridgeport, Conn. 


. St. Peter’s Chapel at Springfield, Mass. Perspective 
and ground plan. Cost $7,100 complete. Mr. W. 
P. Wentworth, architect, Boston, Mass. 


. Engraving showing some city dwellings of modern 
design at Washington Heights, New York City. 
Plans and perspective views. Mr. W. E. Mowbray, 
architect, New York. 


. Residence of Mr. C. T. Hemstead at Glenbrook, Conn. 
Plansand perspective. An excellent design. 


10. Moving of the Normandy apartment 
Chicago. Supposed to be the largest building ever 
moved and turned around on rollers. Numerous 


illustrations. 


The World’s Columbian Exposition. 
view. 


Sketches at the World’s Columbian Exposition. 


Miscellaneous Contents : Causes of fire in dwellings. 
—An improved brace, illustrated._Steel ceilings, 
illustrated.—A large day’s sawing.—'The new mode 
of constructing foundations._Sheathing quilt, il- 
lustrated.—A cap for the obelisk.—Interior wood- 
work for buildings, illustrated. —Electrical injuries 
to gas and water pipes.—An improved scraper, 
illustrated.—Linseed oil for paint and polish— 
Improved circular sawing machine, illustrated. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid MacgazINE OF ARCHITEC: 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York, 


11. A general 


12. 
13. 


building at} 


‘Wusiness and WMersonal. 


The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication o fice as eariy as 


ty. H.W. Knight & Son. Seneca Falls, N.Y.. drawer 1115. 


Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Coa., Binghamton, N. Y. Seeadv., page 222. 


“U.S.” metal polish. Indianapolis. Samples free. 


Improvediron planers. W. A. Wilson, Rochester, N.Y. 
For coal hoisting engines. J.S. Mundy, Newark, N. J. 
Shingle machinery. Trevor Mfg. Co., Lockport, N. Y. 


Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Razorine will sharpen your razor, or money refunded. 
15 cents mailed. Razorine Co., 2 W. 14th Street, N. Y. 


Estimates furnished for moving, raising, or shoring 
buildings. W. K. Clynes, Jersey City,N. J. Estab. 1853. 
Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizesin stock. Irvin Van Wie, Syracuse, N.Y. 


For Sale—Patent household article. Cost to make 
Jess than 10cents, and will sell for $1. J. F. Ervin, Fort 
Wayne, Ind. 


Emerson, Smith & Co., Ltd. Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps. 
acid blowers, filter press pumps, etc. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. & G. F. Simpson, 26to 36 Rodney St., Brooklyn, N. Y. 


'The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail. $4; Munn & Co., publishers, 361 Broadway, N.Y. 

Patent Electric Vise. What is claimed, is time saving. 
No turning cf bandle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N.Y. 


P. B. Shelden’s improved mechanical appliances for 
spinal complaints is the best support ever introduced 
for invalids and persons that become weary by long sit- 
ting or standing without exercise, as well as for curva- 
tures, stoop shoulders, etc. Patent issued Oct. 24, 1893. 
For sale. See page 316. P. B. Shelden, 1013 Chestnut St., 
Erie, Pa. 

Competent persons who desire agencies for a new 
popuiar bcok, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 


(Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Reférences to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientitic American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 

marked or labeled. 


(5461) B. A. C. writes: Encircling the 
sun this morning is one of those rings which I believe 
are called sun dogs. I believe they are said toforetella 
storm, andin fact I have noticed that storms develop 
after one of these dogs appears. Will you tell me why 
this is so, and why the larger the ring the greater the 
storm? A. Halos, coronas, and parhelia with snn dogs, 
are the various designations for the different phenomena 
of the sun’s light as refracted and reflected by the vesicles 
of water as fog or incipient cloud formation, or by the 
crystals of snow in its various forms as existing in the up- 
per air. The various forms of these phenomena are sup- 
posed to be due to the varying forms of snow crystals as 
they commence forming and before clouds are manifest 
to the eye, but are generally followed immediately by 
cirrous clouds indicating an approaching storm. The 
extent and complexity of the phenomena may ina meas- 
ure indicate the intensity of the coming storm, but like 
other meteorological indications, little reliance can be 
placed upon such indications. 


(5462) W. R. 8S. writes: I would like to 
know the best and most durable cement that will stick to 
iron or steel? A. Much depends upon the use that the 
cement is required for and the condition of the surface 
of iron or steel. There are but few compositions that 
will hold to polished iron or steel surfaces. Roughness 
of surface, especially if it has been treated with acid, will 
give almost any cement a sticking property. Good glue 
with a few drops of glycerine to a pint and a tablespoon 
of extract of oak bark applied quickly is an excellent 
cement for fastening leather and wood to iron. For 
many purposes the thick varnishes mixed with metallic 
oxides to a thin putty make good cements for iron. See 
“ Cyclopedia of Receipts ** for more than 600 receipts for 
various kinds of cement and for all purposes, $5 by 
mail. 


(5468) L. H. D. asks: What thickness 
should the ice be to move a frame cottage 23X27, three 
rooms on lower floor, two rooms upstairs, thoroughly 
built, braced, plastered and finished, shingle roof, chim- 
ney 28 inches by 32 inches, across a lake about one-third 


to prevent a 2 inch plank, Michigan pine tank 6 feet high 
9 feet diameter, from freezing in a barn 35x 75 where 
only three cows are kept ? The tank is under the roof, on 
the east end of it, supplied by a windmill. Would sim- 
ply banking up hay around and underneath be sufficient? 
What is the best packing to use ona windmill force pump? 
Is Selden piston rod packing good for that purpose ? 
Ordinary cotton packing requires too much attention. 
A. The ice should be not less than 12 ‘inches thick, with 
means provided for keeping the house moving on a large 
base or bearing upon the ice. Inclose the tank sides and 
bottom in a board box with 1 foot of space all around and 
pack the space with hay. Make a tightcover for the top 
and batten all openings at the top of the barn, near the 
tank, to prevent too much circulation of air around the 
tank in cold windy weather. Any linen packing soaked 
with clear tallow makes a good water packing. 


(5464) M. T. W. asks what the differ- 


enceis between a square foot and a foot square. A. 
There is no difference inthe superficial area of the twoex- 
pressions. A square foot may be of any form of surface, 
provided it contains an area of one square foot. A foot 
square is of the same area, but must be one foot in 
length on each of its four sides, or in other words, a 
square foot is a unit of area, while a foot square is a unit 
of fixed dimensions. 


(5465) O. B. asks the best oil to use in 
atrainman’s lamp, as it requires to stand unlimited shake- 
ing without going out, and not form a crust on the wick, 
or as little as possible, and also an oil that will not freeze. 
A. The best oil will not fill all the requirements of our 
correspondent, but a very good oil for lamps may be 
made from pure sweet lard oil mixed with 10 per cent of 
astral oil. 


(5466) A. P. J. says: I have some 
squashes in tine condition and would like to preserve 
them as long as possible. I am told to heat them fora 
few seconds in anoven atahigh temperature, also that 
varnishing serves to keep them longer. Please state if 
either treatment isa benefit and the best way to pre- 
serve them. A. Varnish might flavor the squashes un- 
favorably unless melted paraffine is used. Whitewash- 
ing has been used with good results. 


(5467) W. R. J. asks how phosphide of 


: tin is made. How is the phosphorus kept in thetin while 


cooling down? A. The following process is given: 
Precipitate tin by placing a bar of zinc in a solution of 
tin chloride. Remove the metallic tin and place it ina 
crucible while still moist, along with some sticks of phos- 
phorus. Expose toa gentle heat until flames no longer 
appear. The phosphide of tin remains as a crystalline 
mass at the bottom of the crucible. All operations con- 
nected with phosphorus are very dangerous. 


(5468) L. C. 8. writes: I have two bar- 


rels of strong red wine vinegar; how can I change the 
color and make it a white or light vinegar without injur- 
ing it? A. Filtering through bone black may effect your 
purpose. There isdanger of impairing its flavor. Try 
on a small sample. 


(5469) W. H. B. asks: Can I magnetize 
short steel bars, suitable for telephones, at power genera- 
tor of electric street car or electric light plants? If so, 
how is itdone? A. Simply touch one end toa pole of 
the dynamo when in action. 


(5470) C. H. McD. asks if white cotton 


cloth will in any way be injurious to the plates of a stor- 
age battery, or would it be better to remove same after 
forming, or still better not to use it at all? A. Itis better 
to remove the cloth after forming. It may tend to clog 
up the cell, and will in any case soon decay. 


(5471) M. B. says: Can you give me 
a receipt for bluing gun barrels other than heating and 
pouring oil on ? Please tell how to clean leather belts that 
have become soiled by handling ? How can I take rust 
from a polished steel surface without scratching it? A. 
The bluing of gun barrels, with many useful points in 
regard to guns. are described in ScrENTIFIC AMERICAN 
SUPPLEMENT, No. 830, article ‘‘ Gun Wrinkles.”? Leather 
belts may be cleaned with Castile soap and water or ben- 
zine, dried and softened by working in thehands. Rust 
on polished steel should be polished off with wet rouge 
on a buff stick; finish with dry rouge. 


(5472) A. M. B. asks for the proper size 
of wire to use in winding an Edison dynamo about one- 
half size of the one in ScteNTIFIC AMERICAN SUPPLE- 
MENT, No. 844. A. The size of wire depends on the 
voltage and amperage desired. You might use wire of 
one-half the sectional area of that specified. 


(5473) J.G. asks the origin of the center 
board or sliding keel as used on American yachts. Is it 
an American idea or simply an adoption ? A. The center 
board was derived from the old Dutch side board or lee 


board. The center board is an American invention, as 
far as our record goes. 


(5474) T. S H. says: It may not be 
generally known that glycerine is the best for the oil 
stone for sharpening edge tools. It dces not dry into 
the stone as do other oils and harden the surface. The 
stone is easily cleaned with water. 


(5475) A. J. H. asks: 1. I have an 8 
light 16 candle power dynamo, shunt wound, which I 
wish to use as a motor for running a 9 inch by 25 inch 
foot lathe, and what I wish to know is if it is practicable 
to cut out part of the wire in field magnets and armature 
so that it will not require so much current to operate it, as 
I shall not need quite 14 horse power? A. We advise 
you not to alter your dynamo if its winding suits the po- 
tential of your circuit. An excess of size is a good error. 
2. What would be the best form of primary battery to 
use, how large a one should I require, and would it cost 
much torunit say 2hoursa day? A. Wedo not advise 
primary batteries. A simple bichromate plunge battery, 
such as described in the Scr—ENTIFIC AMERICAN SUP- 
PLEMENT, No. 792, is about the best. It will be rather 
expensive and troublesome to run. 3. I wish to make a 
small vapor engine of about 14 horse power, and should 
be pleased if you would tell me if there has ever been a 
paper published in ScrentiFIc AMERICAN SUPPLEMENT 
on how to make one. What I wish to know is how to 
make an electrical coil to produce the necessary spark to 
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what should be the proper quantity of air and vapor for 
acharge. A. For gas engines we refer you to the follow- 
ing books: ‘Clerk on the Gas Engine,” $2; Robin- 
son’s ‘‘Gas and Petroleum Engines,” $5.50, which we 
can supply by mail. A simple spark coil of five pounds 
No. 18 or 20 wire, wound on a core of soft iron wire and 
actuated by 4 or 5 cells, isenough. It is very difficult to 
determine the design for a new engine. 


(5476) W. J. M. asks: 1. How totell the 
positive or negative pole of a storage battery by looking 
at it. A. The positive or oxidized plates have a reddish 
brown color, the negative or reduced plates have a gray 
color. The latter correspond to the zinc plates of a 
primary battery. 2. How often does the solution require 
to be renewed? A. No time can be stated. Water has 
to be added from time to time to keep the plates covered, 
and sometimes, if the specific gravity falls, sulphuric 
acid of 1.140 (about) specific gravity is used instead of 
water as above. 3. What precautions are necessary when 
plates become buckled? A. Introduce glass strips or 
rods to prevent the plates from touching. You may be 
able to straighten them by hand. 4. What is the life of 
‘storage batteries when carefully handled ? A. No limit 
can be assigned ? They may last many years. 5. Is there 
a mechanical device to indicate when a battery is suffi- 
ciently charged ? A. The hydrometer. They should be 
charged until gas is evolved. 6. How should four such 
cells be coupled up—all positive poles together or vice 
versa? A. The positive plate of one to the negative of 
the next, and go all through agsarule. 7. How to detect 
sulphating ? A. By the color of the positive plates. 
These show white patches if sulphated. 8. In setting up 
with fresh solution, should the solution be allowed to 
cool before the charging current is puton? A. Yes. 9. 
How often should a battery of four cells be charged 
when used heavily 10 hours a week (on an electric organ), 
and how long should the charging current beleft on? <A. 
Do not let its E. M. F. fall below 2 volts per cell. Charge 
until the solution bubbles. 10. Can you inform me how 
to solder aluminum, also what flux is used? A. For 
working aluminum see our SUPPLEMENT, No. 602, also 
ScIENTIFIC AMERICAN, vol. 65, No. 2, and vol. 62, No. 26. 
11. What transparent solution is used in tube pole indi- 
cators? A. Use potassium iodide. 12. What metal are 
the thin springs in the Blake transmitter made of? A. 
Watch spring. 13. How are the faces of the carbon but- 
tons hardened ? A. If French carbon of fine quality is 
used, hardening is unnecessary. To harden, soak in a 
hot solution of ammonium carbonate, dry, and recar- 
bonize. Repeat several times. This formula is given by 
one of our large electrical companies. You may also 
boil in sirup, wash the surface off, and recarbonize 
under charcoal dust in a tightly closed vessel. 14. How 
many volts are in an ampere? A. None; they are sepa- 
rate and distinct units. 15. What is meant by ampere 
turns? Does it mean one turn of a certain size of wire? 
A. The product of amperes of current by the net num- 
ber of convolutions in one direction in the conductor. 
We recommend and can supply you with the following 
books relating especially, the subject you refer to: Rey- 
nier’s ‘‘ Voltaic Accumulator,’ price $3; Salomon’s 
‘Electric Light Installations und Management of Ac- 
cumulator,” price $2; Niblett’s ‘‘Secondary Batteries,” 
price $1.50. 


Answer toE. J. P., No. 5407, contained 


anerror as to distance. The answer should have been 
11°17 feet. 


TO INVENTORS. 


An experience of forty-four years, and the preparation 
of more than one bundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had onapplication, and persons 
contemplating the securing of patents, either at homeor 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted be 


October 31, 1893, 


AND EACH BEARING 


THAT DATE. 


[See note atend of list about. copies of these patents.] 


Acid, manufacture of acetic, J. Farmer 
Adding machine, W.S. Gubel mann. 
Air purifier, J. 8S. Dedge 
Air ship, navigable, C. Fk. Billwiller. 
Alarm. See Burglar alarm. Overflow alarm. 

Antifriction composition, J. B. Cleaver... .507,969, 
Ash pan and sieve, combined, I. M. Levy 
Asb shovel. W. T. Miller 


Asphalt purifying apparatus, A 507,885 
Atomizer, F. Geisler 507.581 
Atomizer, B. Stern ... 507,603 
Autographic register, Ss 507.760 
Automatic elevator, J. P. Lybarger. 5OT.142 
Awning frame, Keers & McLaugblin.... 507,736 
Axle washer, vehicle, A. W. Woodward 507,868 
Bag holder, G. Hunt................0..ee sees 507,542 


Bale ties, device for fcrming wire, A. S. Allen. ee 507,642 
| Ball. See Pool ball. 
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matic, N. Potschinsky........... cece cece cee ee 
Battery. See Galvanic battery. 
Bearing, shaft thrust, S. Ingersoll... 
Bed and sofa, folding, G. Zislsperger. 
Bed, time alarm, E. C. Barnes, Jr 
Beheader, chicken, J.C. Denham 
Bel), bicycle, S. Goulden 
Bell hammer, rotary, S. Goulden 
Belt fastener, G. P. Kenehan.. 
Belt tightener, G. Lindsay........... stmt ee fi 
Billiard table adjuster and leygler, W. D. Little.. 507,915 
—— poles. apparatus for foFming leaders in, J. 

ONG cae ied va ere te gi aise ea out oo WS wie SNe We weet aieielee cele ae 

Blind apparatus, window, Nisbet & McLaren...... 507,747 
Board. See Ironing board. 
Boiler. See Steam boiler. 
Boiler brace jaws, machine for making, C. E. 

Brown 
Boiler cleaning apparatus, Horton & Fitch. 
Boiler feeder. automatic. J. H. Johnson 


Boiler feeder, steam, J. Morehead 507,716 
Boiler furnace. steam, H. Sieben 507, 
Bolting flour, meal, etc., method of an 

tus for. G. W. Combs 507,971 
Book, account, W. H. Smith....... -60) 
Book finishing machine, T. S. Murphy, Jr... 507,553 
Boot or shoe and making same, G. W. Young. 507,574 


Boot or shoe dresser, S. A. Richards 


507,669 
+ 507,862 
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T 
Boutonniere, H. W. Fishel...................seseeee 507,533 | Hook. See Whiffletree hook. Sewing machine feed adjusting device, P. L. Cox 507,786 fa) 2 
Box. See Letter box. Mail box. Oil box. Tool Hoop dressing machine, Murray & Robbins. ..... a, 920 Sewing machine for making straw bottle covers, Uodvertisements. 
pox. Hop earriage, Cahill & Dickinson... ee Ke Giese fe, cle Petia sina a's Seraialg ans eitinie's Sere eeaioe! = ets me 
Brake. See Capstan brake. Car brake. Ship’s porscshoe: J. B. Burr........ ty 505 | Sewing machine needle, G. W. Lascell...... 507,548 | ~=) Pe 
brake. Cc. D. Shepherd 507.637 | Sewing machine needlethreading attachm: ORDINARY RATES. 
Hose pliers, P. W. Allen 507,872 indsor................ 507,955 


Brake mechanism, D. C. McGregor 5 ga deest ctoseh wnesarsiee' 507,834 


Brazing, F. P. Crosby.. ~ 507.974 
Brick machine, G. Camell.. - 507.648 
Brick machine. re-press, G, 507,649 
Brick mould sanding machine, G. Carnell 507,647 
Brick or tile machine, BE. M. Freese. 507,798 
Brick press, rotary, F. L. H. Si 7,688 
Bridle,G. M. Smith 507,852 | 
Buckle or metallic fastener, G. E. Ada 507,705 | 


Buckle or metallic garment supporter, 


507.611 
Burglar alarm, electric, p, s. Patty. 507, 7995 


Buttons, machine a turning pear 


Doel DOr: 507,794 
Cable grip, J 507,887 
Camera shutter, E. aH 507,790 
Camera stand, J. H. Green... . 507,807 


Can. See Sheet metal can. 

Cannula for tracheotomy, E. Haristein. 
Capstan brake, E. H. Whitney......... 
Capsule filling apparatus, W. ‘a Young 
Car brake, electric, J. H. McEvoy 

Car brakes, compensating device for, M. J. Grier.. 507,654 | 


507,813 ; 


Car coupling, Black & Ligo.. 7,707 
Car coupling, W. B. Burns.. : 507781 
Car coupling, W. Faulhabe: 507,896 
Car coupling, ms Gaskins... 507,799 
Car coupling, H. K. Kuox...... 507,821 
Car coupling, M. W.. Needham 507.685 
Car coupling, T. C. O’Donnell........ 507,686 


Car coupling, Roehm & Schweitzer, Jr < 
Car coupling, R. A. Smith............ .. 507,762 
Car coupling, F. W. Voerde F 

Car coupling, S. G. Wilber 
Car eens combination swing and sliding, Ww. Sut- 


Evi dousenitie son ent ne alive se actus nee 507,853 | 
Car’ fender, G. Hipwood et al 5 
Car roof covering attachment, A. N. ‘Monteer..... 7,627 
Car, stock, T. BOWIES......... 0... ccceee ee sseee serene 507,524 


Cars, elastic supporting device for, W. Kuhl- 

mann 4 . 507,739 
Carbcn dioxide, making, E. Luhmann . - 507,741 
Card eee and dealing mechanism. W. H. 

Ramey cee ooo haven eilinca saad casgense nad ceaedenss 507,930 : 
Cardin 1 \nachine feeding Gevice, C. F. Morrison.. 507,664 : 
Carrier. See Elevated carrier. 

Cartridge belt, woven, T. C. Orndorff............... 507,836 
Case. See Packing case. Type case. 
Cash drawer and manual recorder, C. E. Putnam. 507,592 
Cash register, F. H. Seymour 507,936 | 
Cattle dehorner, V. B. Brown et al fg 
Cell cases, process of and machine iS 

Smith. . 507,761 
Cement, non 

Menegal . 
Centrifugal sc 


Chair, W. S. O’Bri ie ib gtbaraichace 507,921 
Check perforator, Connell & 7,674 
Checks or the like, form for bank, W. E. Selleck .. 507.850 


Cheese compounds, preparing, O. N. ferry........ 507,897 


Chuck, J. Hartness........ 390: 
Chuck’ G. H. Sellers. 507,598 
Churn, E. Danner.. 597,788, 
Churn, M. V. Elsbree . 507,677 
Churn dasher, J. E, Gibbs. 507,612 


Cigar press, B.‘1'. Zellner...... 
Cigarette machine, A. L. Munson + 
Cigarette packing device, C. W. Van Vleet........ 507,696 
Circuit and appliance, test and signal, T. Spencer 507565 
Clamp. See Flevator rope clamp. Girder clamp. 
Railway frog clamp. 
Clasp. See Corset clasp. Garment supporter 
clasp. 
Cleaner. See Tube cleaner. 
Clock, electric alarm, C. F. Wyman................. 507,959 
Clothes line attachment, L. Oppenheimer. -» 507,835 
Clothes line fastener, G. J. Reed... 5 : 
Clothes pin, G. W. Jones........ 
Coffin protector, D. D. Smucker.. 
Coin holding and delivering device. 
Commode, C. Kelley 
Commode, portable, F. (. Prindle.. 
Compensator for signal or other wires, 


£07,596 
Cooking utensil, F. E. Montanus. 7,828 
Corset clasp, H. *W. Hambruch.. . 507 679 
Cotton, apparatus for handling. seed, Bachm: 
Clark 507,778 
Counter shaping and cutting ma 
Reinders.... 507.814 


Coupling. See Car coupling. Plow coupling. 
Thill coupling. 

Cuff holder, J. V. Smith... 

Cultivator, J. Macphail. 

Cutter. See Band cutte 


507.940 
507,552 


Cyanides, making, D. J. Playfair. 507,753 
Deodorizing and disinfecting app: 

& CAPMAan.........cccceencceececes 507,656 
Display rack, adjustable, R. a pane 507,740 


Door check, T. 8. Diblin.. 
Door check, G: Hoffmeier. . 
Door, combined screen and weather, EB. Mitchel 
Douche, nasal, B. Stern 
Draught equalizer, M. McDunn.. 
Draught equalizer, M: L. Ransom 
Drier. See Fruit drier. 

Drill. See Ratchet drill. 


Drilling machine, portable, C. H. Peck............. 507,752 
Electric circuit testing and switching device, M. 
RODINSON 2.0.0... ccc eee eect eee cette teeta gees 507,691 
Electric controller, series multiple, A. P. Knight. 507,547 
Electric. heater, W. Snee............ 507,941 
Electric. motor, Kelly & Chesney 507,658 


Blectrte motors, system for operating, E. C. Mor- 507,629 
Blectrical transformer, W. P. Carstarphen, Jr.... 507,526 
Electroliers, combined switch and cut-out for, 37 
Gold kind et al. .... cece cece eee ee «+» 507,803 
Electrolytic apparatus, T. Craney. 
Elevated carrier, E. H. Underhill.... 
Elevator. See Automatic elevatur. Water ele- 
vator. 
Elevator, F. E. Herdman.................ceeeeeeeeee 
Elevator, R. W. Parmenter. . 
Elevator rope clamp, C. K. Decherd. 
Fng gate, wagon, J. A. ‘Isaacson 
Engine. See Rotary engine. Rotary steam en 
gine. 
Engraving machine, C. C. Bruckner................ 
Extractor. See Bung or tenon extractor. 
Feeding device, automatic, L. Johnstone: 
Fence, C. H. Van Wagoner.. 
fence gate, wire, J. M. Bolton.. 
Fence posts, poles, ete., attac 
vice for, E. S. Bradford 
Fence, wire, J. M. Shamp. 
Fender. See Car fender. 
Fertilizer distributer, F. W. Ohlinger. 
Fifth wheel, H. Snowman...... 
File fastening, H. Goldman 
Filter, liquid, J. Ellis........ 
Fishway, J. Ww. Fryling.. 
Flue scraper, W. J. Hamel 
Fly trap, J. S. Morton....... 
Forging ‘and shaping small ‘articles of metal, ap- 


paratus for, J. J. B. E. GeneZ............ eee eee 507,800 
Forging apparatus, hammer, J. Dyson, Jr.......... 507,892 
Fortune-telling machine. electric coin-controlied, 

Waldman........... ccc cceccc cece cece eeeeeeeeees 


Fountain. See Luminous fountain. 
Frog, double-incline wrecking, P. IT’. Mooney 
Fruit drier, M. J. Richmond.. 
Fuel economizer, I, J. Hirt.. 
Furnace. See Boiler furnace. 
Galvanic battery, J. A. S. Gregg........... eee eeeeee 
Garment supporter, G. E. Adams.. 
Garment supporter. C. J. “Daniels. .: 
Garment supporter clasp, G. N. Buck... 
Gas cocks, time mechanism for operating, A 
SNOW. 8 c.sceSeckcctcckee wasn 3. oe : Byres | 
Gas generator, J. De Neal.. 
Gas mixer, C. H, “Page, Jr.. 
Gate. See End gate. Fence gate. 
Gate, A. Neutascher.. sina 
Gearing, A. J. Hoyt. 


Gearing, differential, 3 Thomson........ .......068 507,695 
Generators See Gas generator. Steam gene- 
rator. 
Girder clamp and hanger, C. MacTaggart.. - 507,743 
Glass, machine for Wah dr bed plates for 
casting sheet, E. WalSb, Jr.............. 22 ee eee 507,572 
Glassware grinding machine, A. . R. Wilson. 507,701 


Glove fastener, E_J. Kraetzer’. 
Glove fastening, C. A. Pfenning. 
Governor, gas engine, H. J. Harti 
Grain scourer, A. Hancock 
Grate, Warner & Galbraith 


Grinder, knife, S. C. Rogers 507,634 | 
Grinding and crushing 1 mill 507,943 
Gun, breech-loading, C. 507,823 


8. Lott 
Harrow, ‘I. F. Emans....... 


507,894 
Harvesting machine 


TOUS aioe ate escroere foe ei es Shediac eo - 507,604 
Ileater. See Hiectric heater. Water heater. 
Heating apparatus, gas, J. W. Weeks.............. 507,699 


Iieels with nails, machine for loading, E. Wood- 


Hinge setting machine, A. Lee.. 


See Portable house. 
Hydrant, water main, P. Eley 
IlNuminating or heating, manufacture of inflam 
mable aeriform substances for, F. D. Moses 
Tnsecticide-applying device, M. A. Hawley. 
Insulating compound. 
Ironing board, E.F’. . 
Jacquard cards from Davie Ss, app: a 
_ing and punching, F. 
See Rail joint. 


J.J. Fanning 


Railway fish joi 
Kitchen and grocery cabinet, combined air valve, Miller.. 


Knitted * garment and manufacturing same, J. 
Knitting machine, circular, J. A. Ricard, : 


Knitting machine thread carrier, W. & R. Pringle 507,929 | Steam generator and superheater, a: poncare 
Ladder, G. R. Congdon . 5 “i 


Lamp burner, J. J. Donovan........... 

Lamp chimneys, notching, W. E. Mayo: 
Lamp, electric arc, W. B. 
Lamp, electric arc, H. Wilbrant.. 
Lamp, incandescent electric, W. E. Nickerson, 


Luce. . 


Lasting machine, F. 
Lasting machine, N. Lombard 
Latch for dumping ear doors, J. M. Phillips 
Lath, S. Toney 
) Leg straightening device, H. Bayer 
Letter box. E. Wo 
Lever, reverse, J.T Mundy 
Lock.’ See Till lock. 
Locomotives, machine for grinding links and link 


VB ict eee can wats < 507,956 Teaching penmanship, 


W. H. Clemes.. 


Beermaker. 


Opera glass Pace Be N. Staff.. 
Ophthalmoscope. A. 
Overflow, alarm, W. E. Vail... 
ase, D. F. Griffiths. 


Paint nag “cement, fire ‘and waterp! ‘0 


Moore ....0.. cee ceeeeeee eto sachthsss ace enna + 502,745 
Pan. See Ash pan. 


W.O. Roth 


Paper box machine, §. R. 
Paper boxes, machine for covering, M. 
Paper cutting machine: peek gauge, Bogart & ‘ Washer. See Axle washer. 

-. 507,963 | Washing machine, J. Farlow.... 
Wasbing machine, P. G. Kirsch. 
507.746 | Washing machine, W. S. Laney. 
507,643 | Watch balance spring and col 


Papermaking 

for, R. O. Moorhouse. 
Papermaking machine, 
Papermaking machine, E. R. Mars hall. 
Paper tubes, machine for making, R. Spengl 
Pattern machine, (differential, R. Cairns.. 
Pavement, W. 


wa: 


Piano, Glostricalig operated, L. J. Zimmerman 
Piano or organ attachment, J. W. Carter: 
Picket barbing machine, oe lo Paine.. 
Picture exhibitor, R. K. 
Pictures, apparatus for automatically displaying, 


Planter, seed, F. W. Oblinger. 
Plaster, etc., composition -— B. D. Sirehat 
Plow, W. A. Keah sal 

Plow, Santee a 


Plow, alae hill, tatone & Ream........ 
Plow, turning shovel, J. A. Urquhart 
Pool ball, G. H. Burt. 

Pool table rack and tally, G. F. Goss. 
Portable house, C. F. Hodsdon......... 
Power converting machine, H. R. Gratiot ~.. 
Power, system of electrical transmission of, 


Preserving apparatus, fruit, H. [. Blits 

Press. See Brick press. 

Printing machine, W. Scott 

Protective system, electro, F. G. Storey et al. 
See Stump puller. 

Pulleys, t marl Cc.C 


Pump, J. yy Hahn.. 
Pump drain valve a 
Pump, portable electric, C. J. Van Depoele. 


Punch, hydraulic, F.H 
Puzzle, G. H. Taylor ‘ 
Pyroxyline solution, L. Paget....................005 507,749 
Pyroxyline solvent and its compounds, Borg- 


Cig ar press, 


uilting Tmachine. L. Schultz 

ack. See Display rack. Pool table rack. 
Rail fastening, L. A. Miller 
Rail joint, M. J. Pechin 
Railway brake slack adjuster, H. Hinckley.. 
Railway conductor. gponauit, J. W. Grantland 
Sandford et al........ 


Railway fish joint, W 
Railway frog clamp, F.C. Weir...... 
Railway supply system, electric, G. 
Railway support or substructure, J. M. Company 
Railway switch, J. FH. Hendrikson.,................ 507,616 Grapes and grape vines, : 
RAMNOEe ee robles Auromalicy J HE. BAze” sor.srs | Hose supporters, Higley & ‘Tooker 
Railway trains, device for automatically stop- 
ping, J. H. Fox 
Railway trolle: 
Ratchet drill, 


, electric, G./AL Huben. 20002200007 


Rein hoider, F. E. Lathrop 
Retort lids. pressure device for, F. V. Matton.. 507: 917 Sheathing, packing, or filling paper, builders’, S. 


Roasting apparatus tor co flee, cocoa, ete., Grove 


Roof, W. R. Kinnear... 
Roof snow guard and 
Rotary engine, O. E. Morse.. 


Rotary engine, pump. and 


Rotary steam engine, C. 
| Safe, distiller’s, Mutter & Dawsol 
Sales. re recorder and cash drawer, 
Salt or pepper holder, 
Sash cord Buide, - Wolcott 


See Grain scourer. . 
See Centrifugal screen. Window 


WATS 0 550 isis vn a eioce's haaGensiewe p ca's eg eteilade dels dene 507, 772! Screw, wood, H. W. Morgan 
507.914 | Seeding mchine. F. H. Ferris 
Sewing machine, F. Doucet.. 


Hoist, tilting, W. Thornburgh. ......-.+sssseseeeeeee 507, 7766 
Hollow ware articles, manufacturing, West & 
WIPDC i. a isea sine hose cceeis doce deere eeaceeds ~-- 507,700 


Sewing machine, L. L. Miller... 
sewing machine feed, J. N. Kelly 


507,663 | Sheet metal can, E. Barrath. 


507,678 | Ship’s brake, F. Tobias 
507,847 | Shoe tip, G. W. Dixon.. 
Shovel. See Ash shove 


. Wilkinson............-.... 507,954 | Signal apparatus, electric, Xiezopolski & Bode. 
Signal device, electric train and switch, G. 


507,933 | Solder and. 
CON........5 
Stair cover orm 


eneer cutting 


Steam boiler, R. Joy.......... 


07,184 | Steam generator furnace, C. 


7 507,795 | Stone, artificial, C. George... 
: 507/626 | Stone, building, B. Smith.. 
Stove. A. B. Shaw...... 


Street sweeper, 5 ONeill: 
Stump puller, 3. 


507,888 | Sulky, M. Payne... 


Syringe, E. (eM Wetherbeo 
‘able. See Billiard table. 
. Tack, carpet, E. F. Hopkins 
» 507.775 | Tack’ carpet, BE. L. Sibley coed 


ste 
ty! 
i 
4 


S. Stone............. 0.00008 
Thermometer, F. S. Tomey 
Thill coupling, P. Stalker.... . 


Riker ess. 3 Ssk ce teeta 507,690 | Thrashi ; 
7 : 307,690 rashing machine, J. N. Wii 


Thread guide, @. Singleton.. 
Till lock, E. O. Wood......... 


Time recorder, automatic, I. 
: Tobacco pipe, A. Werner.... 
| Tongs, I. W. Cox.......... 


507,840 | Towel supporter, A.J. M 
507,860 | Toy, J. M. Jones.. 
507,908 | Toy, E. P. Shetter 


Trap. See Fly trap. 


Tubing, flexible metallic, W. 


Type case, T. D. Oakley...... 


.. 507,816 | Valve, air, G. M. Davis....... 
: 507,802 Valve, air, Wat “& Waters. . 


» 507,734 ford 


.- 507,566 | Valve gear, G. P. Schneider 
- 507,934 | Valve spindle, F.C. Rockwel 


Ss 
eI 
oy 
3 
Ss 


507,918 


Bluemel etal.............5 


507,744 Logan 
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patti Water nea F. E. bd ate 
+» 507, ater purifying apparatus, 
.. 507,883 | Watering live sto: a a 
. 507,687 | Weather strip, J. C. Ohaver. 
507,529 | Weigher, rotating grain, D. 


Whiffletree hook, McBean & 
Window, P. E. Glafcke....... 


Window screen, C . W. Rodec! 


507,942 tion on, F. Horne 
819 | Wire fabric, C. O. White. 
854 | Wire mat. C. O. White.. 


SE8 
S: 
Se 


507,668 | Wrench. See nut wrench. 


Bedstead, W. T. Mersereau 
Bosom protector, M. Bendl 
Charm, watch, J. Jenkins. 
Knife handle, ’ Greenleaf & 
Pen rack, W. J. Gilmore 
Spoon, E. N. Denison.. 
507.723 | Toy, wheeled, C. A. Ba 
Trimming, J. "Jacobson. . 
507,811 | Valve casing, J. H. . Pierce 


teck 


507,964 vey Comp pany. i ddia’s wa bioala tote 


Fairbank Canning Company 


’ BT B06 ! Coffee, hygienic, Arcand Bro 


on 
So 
oar 
[oa 
a 
oc} 


* 207606 | Denims, blue, Massachusetts 
: Bo76ss | Flour, wheat, Northwestcrn 


Magazines, M. N. Forney.. 
507,976 Medical compounds for the 


We pve ede: 507,684 F. M. Criswelll............. 
Cahoterccrn. coors ieeh od 


Sewing machine, shoe, E. P. & H. 
BatQaten Senwes hate Maeda 507,651 | Sewing machine shuttle, J. H. Way. 
Shaking, bolting, or sifting machine, 


. 507,615 | Sheet metal pipe, C. S. Hamli 


Ls Stalk cutter, J. A. Duckworth. 
. 507,907 : Stay, dress, Ms M. Beeman.... 


: 507,754 | Steering gear, electrical, C. W. Ayton.. 


Stove, gas, J. B. Foley WAreeysa ee 
Stovepipe thimble, Keach & Nelson 
507,554 to 507,558 | Street sweeper, Moody & Smith.. 
Lamp shade and holder, electric, A. S. Marten.... x 
Lantern, C. Bergener 
Lantern, J.T. & J. Paul 
Lanterns, manufacture of bull’s-eye, Seamon & Switch. See Railway switch. Trolley wire 
ebaciorscleaalens®. aloud eee saaisiersiels ade.sieied + 507,849 switch. 
- Butricks - Switch stand, M. G. Prutzman.................... - 507,842 


device for, C. R. Wells. 
Telegraphy, machine, P. B. Delany............. 
Telephone, S. D. Field............ ls 
Telephone aie 2 — Stone. 
blocks for valve motions of, du ©. Smith....... 507,639 | Telephone transmitter, J. H. 
Loom Jacquard mechanism, 0. Schaum.. be 
Loom Jacquard mechanism, J. Hie a 
Luminous fountain, P. E. Singer Biscdine eteiaeus Misr cahecaaeale 
Magnet frame for dynamo-electric machines, 
laminated field, A 
Magnets, magnetic fae for field 
Malting, i B. eer ee 
Malting apparatus, F. B. 
Malting drum, F. B. Giesler... 
Malting, pneumatic, G. Knoche. 
See Wire mat. 
Match splint coiling machine, G. Rehfuss et al.... 507,843 | Tongue support, grain bi 
Melegraph or music recording attachment for ! Tool box. ods ‘Simpson. 
pianos, G. P_ De Pilchau. 
Menthol cone, T. D. 
Metal wheel and making same, H. L. Jacobs 
Milk cooling apparatus, S. M. Heulings............ 507; 730 | Trace attachment, 
See Grinding and crushing mill. 
Mine galleries, tunnels, etc., apparatus for bor- 
ing, F. Dunschede 
Mining apparatus, BE. F. Peck 
Mitering machine, adjustable, J. Luscher 
Molasses gate. 
Moulding knife, A. Hokanson. 
Moulding machine, g. C. Avery 
A. 8. Wagner. 
ee Hlectric motor. 
Motor, Walker & Bedford.. 
Mower, lawn, lu. C.C 
Mower, lawn, G. W. Jennings. 
Mowing machine, J. 
Music leaf turner, F. M. Hurley . 
Nut tapping machine, E.'T. Gilbert. |.) 
Nut tapping machine, screw, F. S. Cook 
Nut wrench, T. C. ating, 0 
Oil box, self-re 


Timepiece hands, tool for removing, 
: Tobacco frame, Ford & Westerfield 


Tray, jewelry, E. Wertheimer.. 
irsiccere Welsle dt cuinninculeiatgtheah «Bac 507,891 | Trolley wheel guard, Akarman ‘& Le Noi 

.. 507,926 | Trolley wire ice scraper, W. Heston.... 
-. 507,742 | Trolley wire switch, G. A. Huben. 
.. 507,527 | Truck, car, J. Taylor ore 
: | Tube cleaner, W. F. Rivera ee 


Turning machine, spiral, F. 0. Hoimstrom. : 


Typewriting machine, A. Densmore.. 

Typewriting machine, J. A. A. Toomey. 

; Umbrella, folding, Grove & tallards: 

Umbrella, folding, J Loree. . 
avis: 


1) 5072972 Valve, beer tank, A. Schneider. . 


era Meatenaeeie Get scigntinee o 507,587 | Valve for air and liquids, combined, J. T. Lang- 
. P. Jervis. : 


507,586 | Valve for gas or air compressors, J. E. Grist 


. Vehicle running gear, G. S. Wixson 
.. 507,808 ' Vehicle, two-wheeled, B. A. Davis eters 
Velocipede chain gear, cover or case for, C. W 


507,783 | Water elevator, W. H. H. ice tM 
apparatus for. 


Weigher, rotating grain, J. R. Johns.. 


ibaa 6b bisa dS ele wraials ate viclele saves aeehitedtiweate 507,785 ; Wh M 
Pin. See Clothes pin. H eel. ‘See Fifth wheel. Metal wheel. 


Pipe. See Sheet metal pipe. Tobacco pipe. 
Pipes, electrically operated machine for mould- 
ing clay or cement, R, Boeklen................+5 507,671 | Window screen, & Rich a 
Pipes. root collar clamp for vent, Berger & now 
aod ebedsieat Pad anaihes - 507,777 | Window screen, G, B. Schofield. 20 
507,924 | Windows, means for the prevention of condensa- 


Winding textiles, machine for, G. S. Currie. 


; Wire netting, method ofand apparatus for man- 
ufacturing rectangular meshed, Pearson & 


Pi 507,750 
507.693 | Wire, sheave for bunching, C. W. Vaughn........ 507,947 


burer2 TRADE 


Antiseptics, J. D. De Holmfeld es 2 
Beef and pork Be including lard and tallow, 


308 ! Carbons for electrical pur, 0828 H. Reisinger 


; Corsets, Fellheimer & Lindauer.......... 


Shoes for men and women, Ziegler Brothers. 
Sirup, maple, Bliss Sirup Refining Company 
; Sirups and carbonated and effervescing beverages, 
flavoring, W. Guilford............... cee e eee e eens 23,766 
Whisky, Gooderham & Worts........ . 
507,780 Whisky, J. F. McDonald & Company.......... o. Zi 
507738 Wines, unfermented, C. H. Howe & Company..... 23,761 


E. Rtocetord. 


Mason... 


Telephone transmitter circuit and apparatus, a. 


ison. 


N. Lewis 


. H.K. Bowley 


1... 


Veneer cutting knife, H. J. Mark........ .......... 507,713 
Vessels, apparatus for lessening the rolling of, J. 

Paper, apparatus for producing marks upon, G. T. Mhornycroft.........ccccceccsssseeeeeeseeeeeee 507,944 
507,608 | Vitreous substances for making metallic connec- 

mson. 507,931 tions thereto, treating, Doulton & Slater...... 507,890 

Wilson 507,605 Wagon running gear, W. H. Smith................. 507,563 


McBurnett.......... 


ker 


DESIGNS. 


MARKS. 


Ale, extracts for making ginger, H. W. Weeks..... 23,765 
, Anodyne and antifebrile preparations, G. F. Har- 


baa ae porter, and stout, Goebel Brewing Com- 


thers........... 


Cotton Mil! 
Consolidated 


e: 
diseases, Empire Cure Company................. 28,774 
E ; Oatmeal and similar oat foods, HAO (Hornby’s 
Reaper or mower, A. Chambers...............00e008 507,884 Oatmeal) Company... 
See Sales recorder. een recorder. 
Refrigerating apparatus, C. C. Gerlach..... ss cia e aoe 507,729 
Refuse from scows, apparatus for discharging, C. sae Paper and envelopes, writing, G. B. Hurd & Com: 


See Autographic register. Cash reg- Remedy forcorns, warts, bunions, and callouses, 


Oils for mechanical and for food purposes, cotton 
seed, American Cotton Oil Company............ 23,776 
Overcoats, Byck Brothers.... 


deidia tin ialandiovelecearacsre 28,753, 23,754 


507,640 | issued since 1863, will 


of the patent desired, and 
Broadway, New York. 


507,530 | If complicated the cost will 


© 1893 SCIENTIFIC AMERICAN, INC. 


* 507,958 A printed copy of the Eames ane drain, of 
79) any patent in the foregoing list, or any patent in prin 

507,720 “Be furnished from this office for 

25 cents. In ordering please state the name and number 


remit to Munn & Co., 361 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in th 


going list, provided they are simple. ata cost of $40 each. 


e fore- 


be a little more. For full 


_ 507,825 | instructions address Munn & Co., 361 Broadway, New 
. 507,737 | York. Other foreign patents may also be obtained. 


Ae pROVED CHARTER | 


Inside Page. each insertion - - 75 cents a line 
Back Page. each insertion - - - - $1.00 a line 


Ge For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 


received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 
“Star” Screw Cut- 
H Foot Lathe ting Aute- 
| Swings 
H 9x25 in. 
| 


Circular 
Sawa.Lathe 
Mortisers. 


Seneca Falls Mig. Co, 695 Water St,, Seneca Falls, N.Y. 


IMPROVED L A T H F S MODERN 
ENGINE DESIGNS 
Also Foot Lathes, Tools and Supplies. Catalogue Free 


Sebastian Lathe Co, ‘civcinNait;onie:' 


tAIR COMPRESSORS. 


ROCK DRILLS, 
COAL CUTTERS 


Stone Channeling Machines: 
THE INGERSOLL:SERGERNT DRILL CO. 


New York. 
F YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to THE Jones Bros. ELECc- 
TRIc Co., 28-30-32 West Court St., Cin’ti, O. 


CATALOGUES FREE TO go Se ADDRESS 


CQQHN RRR, 


ICE-HOUSE AND COLD ROOM. —BY 
R G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 5{). Price 10 cents. To be had at this 
office and from all newsdealers. 


If al want the best CHUCKS, buy Westcott’s 
Little Giant Double Grip 
Drill Chucks, Little Giant @@&—ts~ 
Drill Chucks 4YWS% 
Improved, \ 
Oneida PDrill 
Chucks, Cut- 
ting - 0 fg 
Chucks, Scroll 
/ Y Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made b 
Westcott Chuck _Co., Queida, N. ¥., U.S. A. 
Ask for catalogue in English, French, Spanish, or German. 
FIRST PRiIZzi AT COLUMBIAN EXPOSITION, 1898. 


AIR COMPRESSORS & 


GENERAL MACHINERY For & 


MINING, TUNNELING, 
QUARRY RRNLROAD oR 


RAND DRILLCo 23 Park Piace new ieee. é 


INVENTORS, ATTENTION! 


We want meritorious Household Utensils and patent- 
ed novelties to introduce. Inventors are invited to 
correspond with us. 

W. H. KERMAN & CO., NAPOLEON, OHIO. 


GATES ROCK & ORE BREAKER 


Capacity upto 200 tons per hour. 


Has produced more ballast, road 
metal, and broken more ore than 
all other Breaxe s combined. © 
J Builders of High Grade Mining 
| aN ag p Machinery. Send for Catalogues. 
| GATES IRON WORKS, 
50 Co. Clinton St.. Chicago 
136 C, Liberty Street, New York, 
237 C,' Franklin St.. Boston, Mass 


BARNES’ . 
New Friction Disk Drill. 
FOR LIGHT WORK. 


Has these Great Advantages: 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range—a won- 
.., derful economy in time and great saving in drill 
Bb breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
GeP 1999 Ruby St., - Rockford, Il, 


VANDUZEN SSev" PUMP 


THE BEST IN THE WORLD. | 

Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 


10 SIZES. 
200 to 12000 Gallons per Hour. 
Cost $7 to$75 each. Address 


THE VANDUZEN & TIFT CO., 


102 to 108 E. Second St., Cincinnati, 0. 


SCIENTIFIC AMERICAN SUPPLE- 


MEN‘. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office for 


' 10 cents. Also to be had of newsdealers in all parts of 
‘ the country. 


Gas ENGIN ES, 


GAS, ALOR: ERE 
on tue Proovcn 


OE Ne L-SIMp 
ght iS 

‘fy ee ome PARTS.“ 
HW.cA ALDWELL: & SON. 


OLE M'F'R'S. 
\A7A SHINGTON & UNION STS. CHICAGO. ILL». 


SEND FOR CATALOGUE. 


NovEMBER If, 1893.] 


Scientific 


Aiterican. 


Founded by Mathew Carey, 1783. 


HENRY CAREY BAIRD & CO. 
Industrial Publishers. Booksellers, and Importers, 
810 Walnut St., Philadelphia, Pa.. U. 8. A. 


Qe" Our new and Revised Catalogue of Practical and 
Bcientific Books, 88 pages. 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts. sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 


AEBRON AaurTrics 


Is a monthly paper in which the Proceedings of there- 
cent Aeronautical Congress held in Chicago will be pub- 
lished. The latest accessible notes, news and informa- 
tion about aeronautical engineering will be given each 
month with reports of experiments, investigations and 
illustrations of new inventions, with original contribu- 
tions and articles written expressly for its pages, selected 
matter from foreign and domestic sources and editorial 
comments thereon. It will, in short, be a small paper 
devoted exclusively to the fascinating subject of aero- 
station, the interest in which is increasing so rapidly. 
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PRINCIPAL SALES OFFICES. 


-anbunynO 


New York. | 620 Atlantic Avenue.. Boston, Mass. 
7 -Chicago, Ill. 509 Arch Street... Philadelphia, Pa. 
Vitth and Race Streets. Cincinnati,O. © 401-407 Sibley Stre ._.. St. Paul, Minn. 
Equitable Building...... .Atlanta, Ga, | 13338 F Street, N.W.. Washington, D.C. 
5 First Street.... ..... ..San Francisco, Cal. | Masonic Temple. Denver, Coi. 
All business outside the U.S. transacted by Thomson-Houston International Electri St., New York 
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Tha Ameisan Bell Telenhone Comvany 


125 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms: 

“The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate: the sixth. of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as deseribed for conveying 
the sounds; and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves. but for an electric tel- 
ephone in the construction of which these 
things or any of them are used.” 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 


) Speaking Telegraph, which cover funda- 


mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 


THe 


=] ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year. Including Postage. 
Weekly—52 Numbers a Year. 

This widely circulated and splendidly illustrated 


paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
ete. Complete list of patents each week. 

Terms of Subscription.—One copy of the SCITEN- 
TLE: AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States. 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is py Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO.. 361 Brondway, New York. 


TrHE 


Scientific “American Supplement 


This is a separate and distinct publication from 'l'HE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. ‘CHE 
SCTENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy Chemis- 
try, Electricity. Light, Heat, Mechanical Fngineering, 
Steam and Railway Engineering, Mining, Ship Building, 


-| Marine Engineering, Photography, Technology, Manu- 


facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
ete. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most wnportant Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described.in the SUPPLEMENT. 

‘Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check, 

MUNN & CO.. 361 Broadway, New York, 


Building Edition, 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDER®’’ Fip1TION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Mavazine of Architecture, 
richly adorned with eieqanr pviares in coiors, and with 
other fine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the moreexpensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO.. Publishers. 
361 Broadway, New York. 


PRINTING INKS. 


The SCIENTIFIC AMERICAN is printed with CHAS. 
ENEU JOHNSON & CO.’S INK, Tenth and Lomoard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 


